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Abstract
Purpose: This study aimed to examine the effect of a self-management support program
for individuals with mild traumatic brain injury (mTBI) and their family caregivers.
Design: The study design was a two-group randomized control trial.
Method: A total of 73 mTBI patients and their primary family caregivers were randomly
assigned to either the intervention group (n=36) receiving the self-management support
program plus usual care or the control group (n=37) receiving only usual care. The selfmanagement program was developed based on the Individual and Family Selfmanagement theory, and relevant clinical practice guidelines. The program consisted of
self-management support assessment at the hospital, and four weekly telephone followups to the patients’ home to provide mTBI-related education, symptom monitoring and
management, emotional support to individuals with mTBI tailored to the patients’ needs
assessed. The primary outcomes including post-concussion symptom severity,
individuals’ self-management behaviors, health-related quality of life, and family
caregivers’ self-management support behaviors were measured at baseline and week 6
after hospital discharge. Chi-square and t-tests were used to compare demographic data at
baseline. Independent sample t-tests were used to compare outcome variables.
Findings: There were no significant difference in post-concussion symptom severity
between the intervention and the control groups, but the number of post-concussion
symptoms. The intervention group had significantly greater individuals’ self-management
behaviors, health-related quality of life, and caregivers’ self-management support
behaviors than the control group (p < .001).
Conclusions: The self-management support program had beneficial effects on reducing
the number of post-concussion symptom severity and improving individuals’ selfmanagement behaviors, and health-related quality of life and caregivers’ selfmanagement support behaviors.
Clinical Relevance: The scope of care for individuals with mTBI should be expanded
beyond acute care settings to their home to promote proper self-management behaviors
and improved outcomes, especially during the transition from hospital to home care.
Keywords: Self-management support, post-concussion symptoms, quality of life, mild
traumatic brain injury
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CHAPTER 1
This chapter consists of the following topics: background/significance of using
self-management approaches in supporting mild traumatic brain injury (mTBI) soon after
the injury. Included will be the definition and classification of TBI, characteristics of
TBI, the definition and development of self-management and self-management support
approach, cultural contexts influencing self-management, the significance of family
involvement, and recommendations of current clinical practice guidelines including key
recommended discharge instructions. The theoretical framework aims, and methods of
the study will be discussed. An overview of the three dissertation manuscripts the
connections between the three manuscripts and their current status will be described.
Background / Significance of the problem
Mild traumatic brain injury (mTBI) accounts for 70-84% of all TBI cases (SimanTov, 2016; Tavender et al., 2014), and the annual incident is 300-500/100,000 people
(Marshall et al., 2015). The incident of TBI, especially for mild cases, is likely to be
underreported because about 25% of these patients did not seek medical care at all after
injuries (Numminen, 2011). The estimated direct and indirect cost of each mild head
injury was $33,284-35,951 (Hunt et al., 2017). Even though most mTBI cases achieve a
full recovery in weeks or months, a significant portion of these patients are at high risk of
developing post-traumatic complications such as intracranial hemorrhage leading to
higher mortality and morbidity rates and healthcare burden (Panthong, 2012). Mild TBI is
a frequent cause of presentation to emergency departments (EDs). Approximately 20% of
all mTBI cases suffer from persistent symptoms that can lead to difficulties returning to
routine work or daily life activity, decreased productivity, and absence from work, with
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deteriorating economic conditions for both the individuals and the nation (Bosch et al.,
2014; Marshall et al. 2015).
TBI has been a leading cause of death and disability and Thailand was ranked the
2nd highest number of people killed by traffic accidents among all countries in the world,
and 70% of all traffic accidents were from motorcycle accidents (Phuenpathom &
Srikitwilaikul, 2019). In 2012, the total number of 13,766 deaths and 825,096 injured
cases due to traffic accidents had an estimated impact of 268,207 million Thai Baht
accounting for 2.97% of the Gross Domestic Product (GDP). Traumatic brain injury was
reported as the most leading cause of death and disability in traffic accidents (Thailand
Status of Road Safety, 2012). The evidence indicated that this public concern has caused
tremendous healthcare and economic burden and should not be overlooked.
Most prior studies paid great attention to those with moderate to severe TBI in
hospital settings and only limited studies focused on improving the quality of care or
patient outcomes for individuals with mTBI during the transition from the emergency
department to home care. Previous efforts were on initiatives such as the development of
clinical pathway, evidence-based care bundle and evidence-based protocols for patients
with moderate to severe TBI during acute care phase in hospital settings, leaving those
with mTBI inadequately investigated and supported (Damkliang et al. 2015; Kutzleb,
2012; Mohamed et al. 2018; Thaiudom, 2018). Healthcare providers also paid more
attention to patients with more severe TBI in clinical practice, which may be a rationale
explaining lower satisfaction of information and services among patients with mTBI and
their caregivers compared to those with more severe brain injury (Biester et al., 2016).
Patients with this critical condition should not be overlooked because mTBI may lead to
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severe complications without proper management throughout the continuum of the
condition. Mild repetitions could result in severe long-term deficits of cognitive,
psychological, and behavioral outcomes and more severe brain injuries, which could be
fatal when experiencing the next concussions (Selassie et al., 2013).
The literature indicated that the needs of patients with mTBI and their family are
inadequately addressed. For example, studies reported that approximately 40% of the
patients were discharged without specific recommendations for their condition, causing
dissatisfaction with healthcare services received. Further, current discharge instructions
failed to address essential elements of care specific to mTBI, such as possible symptoms
and how to manage the symptoms and detect warning signs indicating needs for
emergency care and further investigations (Biester et al., 2016). Also, the current
discharge criteria from the hospital mainly focus on patients’ condition and specific
discharge procedures rather than their readiness and skills to manage their health at home
(Ryan & Sawin, 2009). Consistently, a study found that significant post-discharge
challenges in patients with TBI were inadequate self-management instructions, feeling
unprepared before discharge, pressure on the family to support patients without enough
preparation, and poor communication with healthcare providers (Pugh et al., 2019).
The evidence indicated that mTBI survivors have been suffering from many postinjury effects, including physical, cognitive, and psychological symptoms. Physical
symptoms include headache, dizziness, sleep disturbance, fatigue, and visual difficulties.
Emotional symptoms reported were depression, mood disturbances, irritability, and posttraumatic stress. The patients are also at risk of cognitive symptoms such as amnesia and
attention deficit and behavioral changes. These symptoms vary and may last from days to
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months. These long-term deficits are mismatched with expectations of their family
members, and lack of knowledge and understanding of these possible symptoms may
even result in spousal and parental relationship problems, such as family distress,
diminished family function, and even separation and divorce (Hyatt, 2014). The literature
review on the health consequences of TBI is shown in chapter 2.
A great effort of previous research and clinical practice relevant to brain injury
was on improving the care process in the acute phase of brain injury with little emphasis
on the care during sub-acute or chronic periods. The results from Galveston Brain Injury
Conference recommended that the ultimate goals of caring for patients with brain injury
are to improve quality of life and achieve community reintegration (Malec et al., 2013).
These goals necessitate healthcare system redesign that moves beyond acute settings to
ensure appropriate care throughout the continuum of this condition. Patients with mTBI
are usually admitted and cared for by healthcare providers for 24 hours or less at an
emergency department. The identified needs are unlikely to be met in a limited time, and
a fast-paced working environment in acute care settings and continuing care for the
patients is usually interrupted after hospital discharge. This condition is an invisible
wound, and its consequences can be complicated and persistent, requiring adequate
preparation that strengthens knowledge and skills to self-manage their heath challenges
appropriately to bridge the gap of continuing care during the transition from hospital to
home for the target population.
This chapter explains the current situation of the problems related to mTBI and
provides evidence that the burden of the condition is not mild. The impacts of mTBI are
complicated, and self-management skills require proper training and preparation. Early
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interventions to reduce the consequences of mTBI and promote brain recovery would be
beneficial to reduce the burden of this health concern. Many patients with mTBI are not
aware of their deteriorating symptoms and behavioral changes at the early stage of brain
injury due to compromised cognitive function. The need for family involvement in
supporting the patients in understanding and complying with critical discharge
instructions for self-management at home to prevent serious complications and promote
recovery (Pugh et al., 2019). Unfortunately, none of the current interventions reviewed
targeted family involvement in supporting self-management in adults with mTBI. Strong
evidence of effective interventions on some mTBI-specific outcomes, such as postconcussion symptoms reduction, self-management behaviors, and quality of life after
brain injury, is limited (see the manuscript of the review in chapter 3). Therefore,
research with a robust study design examining the efficacy of self-management support
programs for patients with mTBI and their family caregivers on such outcomes is needed.
Definition and classification of TBI
Traumatic brain injury (TBI) is defined as “alteration of brain function or other
evidence of brain pathophysiology caused by an external force” (Menon et al., 2010,
p. 1637). TBI is classified into mild, moderate, and severe cases (Mohamed et al., 2018).
Mild TBI is considered when the Glasgow Coma Score (GCS) is 13-15, loss of conscious
(LOC) ≤ 30 minutes and having post-traumatic amnesia (PTA) less than 24 hours.
Moderate TBI means the brain trauma cases with GCS 9-12, LOC 30 minutes - 24 hours,
and/or PTA 1-7 days. Severe TBI refers to the brain injury with GCS 3-8, LOC longer
than one day, or PTA longer than seven days (Department of Veterans Affairs &
Department of Defense, 2016).
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Characteristics of TBI
Traffic accidents and falls are the top-two primary causes of brain injuries, and
the etiology of TBI varied depending on age groups. Adolescents and younger adults
aged 15-40 were most affected by road accidents (Leibson et al., 2011; Siman-Tov et al.,
2016). Children aged 0-3 years were more likely to suffer from TBI caused by accidents
at home, and children aged 4-11 years experienced more head traumas due to sports and
playing outdoors (Danielle van Pelt et al., 2011). Individuals aged 12-18 years had the
highest incidence of sport related TBI (Haring et al., 2015; Selassie et al., 2013).
Although some developed countries have been successfully implementing
strategies to reduce road-fatality brain injuries, they have been experiencing an increasing
trend of TBI from other circumstances such as falls and sports/recreation activities
(Numminen, 2011; Perez et al., 2012;). Traffic accidents remain a critical cause of TBI
around the world, especially in developing countries including Thailand with the
intensive use of motorcycles (Fakharian et al., 2016; Guerrier et al., 2015; Nguyen et al.,
2016; Thailand Status of Road Safety, 2012). One study found that almost half of motorvehicle-related TBI cases were screened positive for alcohol above 0.5 g/L (Guerrier et
al., 2015).
The majority of all TBI are mild (70-84%), and the rest 20-30% are moderate or
severe TBI (Benner, 2011; Siman-Tov, 2016). There are more male than female victims
in all ages ranging from 59.3% to 79.5% (Numminen, 2011). However, some studies
found no significant difference in TBI incidence rates between males and females among
older adults aged 65 and older (Leibson et al., 2011; Siman-Tov, 2016). The higher
occurrence among males may result from more intensive exposure to more risky
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behaviors for TBI, such as riding a motorbike and playing contact sports (Haring et al.,
2015).
Although TBI occurred more often in working ages (15-64 years), elderlies (aged
65 and older) were more prone to severe injuries, higher mortality rates (Moorin et al.,
2014; Selassie et al., 2013) and total care cost (Scholten et al., 2015). Older people have
more possibility to have comorbidities, which are associated with increased severity of
brain traumas, leading to increased mortality risk. Repetitive TBI was relatively frequent
(more than 6% in sport related TBI). Even mild repetitions could result in severe longterm deficits of cognitive, psychological, and behavioral outcomes and more severe brain
traumas, which could be fatal when experiencing subsequent concussions (Selassie et al.,
2013). The epidemiological data signify the necessity of developing interventions to
reduce the incidence and improve the quality of care throughout the continuum of brain
injury from pre-hospital, emergency care, intensive care, and long-term rehabilitation to
manage the public health issue successfully. Effective initiatives should be designed
based on epidemiological contexts of each setting and tailored to address a specific age
group for optimal outcomes. Interventions and further studies addressing factors
associated with traffic accidents, fall hazards at home, and sports-related injuries are vital
to reducing events causing TBI and preventing reinjury.
Self-Management
The definition and historical development of self-management
In the 1960s, the term “self-management” was first introduced to refer to a
person’s active participation in the treatment of disease (Lorig & Holman, 2003). The
concept has become more recognized by healthcare professionals because it has been
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integrated into the health system/provider component, which is a core element of the
well-known Chronic Care Model (Malec et al., 2013). Since then, it has been commonly
used in the chronic care field. Self-management is defined as “The ability of the
individual, in conjunction with family, community and health professionals, to manage
symptoms, treatment, lifestyle changes and psychosocial, cultural and spiritual
consequences of health conditions” (Richard and Shea, 2011 p.261). The definition
covers an individual’s capability, family support, and the role of healthcare professionals
to facilitate optimum self-management for their chronic health issues. Based on the
general definition of self-management proposed by Richard and Shea (2011) and relevant
literature, self-management for individuals with mTBI refers to “the individual’s
capability, with support from family, community and healthcare providers, to manage
post-concussion symptoms and consequences of brain injury and prevent subsequent
TBI.” Post-concussion symptoms cover physical, psychological, and cognitive
difficulties following mTBI.
Self-management support approach
Self-management support is an essential strategy that shifts the roles of patients
and their family caregivers from a passive healthcare receiver to a more active and
corroborative manner (Ryan & Sawin, 2009). Using this approach, healthcare providers
perform their role as a facilitator to support patients and family caregiver in identifying
their issues or challenges related to their health conditions, their strengths/barriers to
proper care, available resources in the community, and strategies to solve their problems
at home. This approach has been accepted as an effective pathway to support persons
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with chronic conditions during the transition from hospital to community settings and
support persons and their families to regain power in achieving their health goals.
Self-management support has been widely recognized as a cost-effective
approach for patients and their families to perform their duties in managing their
symptoms and solving health-related problems outside hospital settings that can maintain
the quality of life for people with chronic conditions (Grady & Gough, 2014). The care
emphasis for this approach is on empowering patients and their families to deal with
condition-specific symptoms and consequences of their health concerns for each person
at home (Ryan & Sawin, 2009). The patient/family-centered approach has contributed to
promising outcomes, such as decreased disease-specific symptoms, healthcare costs, and
healthcare service utilization, and increased quality of life (Grady & Gough, 2014; Ryan
& Sawin, 2009). The approach is suitable for adults with mTBI after receiving
emergency treatment because they do not require intensive healthcare, but proper
preparation to perform self-management activities at home (Makela, 2018; Malec, 2013).
However, this approach remains insufficiently used in the mTBI population due to the
traditional view of the condition as an acute condition.
Cultural contexts influencing self-management
Cultures shape people's behaviors, perceptions, and interpretations of selfmanagement (Millis et al., 2017; Udlis, 2011). For example, the Spanish-origin
population trend to prefer a more extended period of care by physicians and may perceive
a short visit and rapid transition to self-management preparation as inferior or
unsatisfying care (Lorig & Holman, 2003). Self-management in Western countries is
more independent and individual-focused, whereas family involvement and social
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support play a primary role in enhancing persons to self-manage their health concerns in
Asian cultures (Chayaput et al., 2014; Ishikawa et al., 2010). In the context of Thailand,
characteristics of Thais and Buddhism have greatly influenced the perception and selfmanagement of a health condition (Somattanakoon et al., 2009).
Approximately 94% of all Thai population is Buddhist, and one of the critical
religious teachings is everything occurs for a reason and staying with the present to focus
on solutions and not a problem (Lundberg, 2000). This piece of belief can be helpful for
individuals to rapidly accept critical life events, including sudden injury and readiness to
manage their health issues. On the other hand, the belief of self-dependence rather than
relying on others may lead some individuals to solve a problem by themselves rather than
seeking proper care. Thai people have been nurtured to be respectful to seniors and
authorities of certain professional positions including healthcare professionals, leading to
the typical nature of Thais: silence and hesitance to have inquiries about their health or
ask for help (Burnard & Naiyapatana, 2004, Jongudomkarn et al., 2012). These factors, if
not addressed, could cause delays in medical treatment when managing health concerns
at home.
Regarding the caregiving dimension, people in many Asian countries, including
Thailand, have a strong belief in filial practice toward parents both in healthy and sick
conditions. Filial behaviors have been highly valued in Thai culture. Ignoring parents is
unacceptable behavior in Thai norms and maybe socially sanctioned. Thai family
caregivers perceived the role of taking care of their family member with a chronic
condition as a “willing burden and unavoidable duty” (Limpanichkul & Mcgilvy, 2004).
Family caregivers reported that Buddhist beliefs and spiritual practice facilitated their
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coping with critical challenges, including sickness of their loved ones (Knodel et al.,
2018).
Piyakong (2014) investigated challenges experienced by Thai family members of
individuals with TBI and reported that Buddhism was integrated into how they provided
care to the patients. The belief served as spiritual support for caregivers to overcome the
critical life event. Religious beliefs also encourage people to look at the positive sides of
undesirable life events and belief in the law of karma: doing good, the good returns
(Limpanichkul & Mcgilvy, 2004). Hence, these beliefs can be valuable for healthcare
providers to help caregivers cope with stress and enhance favorable caregiving
performance. Overall, cultural contexts could either positively or negatively influence a
person’s healthcare. Therefore, contextual assessment and addressing these issues is
imperative in providing culturally sensitive self-management support for clients.
The significance of family involvement
Family and caregivers play vital roles in observing the patient’s symptoms and
deteriorating signs for urgent care. Family caregivers also suffer from this unpredicted
illness of their family members and need support for appropriate coping and enhanced
ability to care for the patients (Chayaput et al., 2014). Several researchers underlined the
importance of taking the family’s needs and concerns into consideration to promote selfcare for individuals (Falk, 2012; Hyatt, 2014; Hyatt et al. 2015). A qualitative study to
exploring experiences of family members of persons with TBI found that they had a
desire to engage in the care of the patients actively, and they needed essential knowledge
and skills to perform their significant roles. Family caregivers participated in many
crucial functions of patient care, such as evaluating the patient symptoms, behavior
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change, level of consciousness, and providing routine care (Ishikawa et al., 2010).
Family’s understanding of changes and their involvement in patient care are crucial,
considering possible remaining cognitive, mental, and behavioral issues after mTBI.
Some evidence has revealed an association between family factors and patient
outcomes. Family functioning has been associated with level of independence and
disability scores of TBI survivors. Physically and psychologically healthy caregivers
were related to significantly higher recovery from disability than those with unhealthy
caregivers (Chayaput et al., 2014). Hahn-Goldberg et al., (2018) reported that family
involvement is the key to a successful transition from hospital to home care and
adherence to discharge instructions for patients with complicated health issues. Thus,
interventions promoting the knowledge and skills necessary to resume caregiving role
effectively is needed for greater self-management support behaviors, resulted in
improved patients’ outcomes.
Recommendations of current clinical practice guidelines
Current clinical practice guideline recommendations include a comprehensive
assessment of post-concussion symptoms, and early education and interventions. The
critical content to include in verbal and written discharge advice are warning signs and
symptoms for emergency care, common symptoms they may experience and
management strategies, the reassurance of expected recovery for most mTBI cases, and a
gradual return to normal activities as tolerated by the individual in a stepwise
progression. Patients should take a brief period of rest for 24-48 hours in the acute
symptomatic period and then progressively return to regular activities as tolerated.
Individuals after experiencing concussion should be screened for relevant factors causing
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persistent symptoms and delaying recovery to consider proper management strategies.
For persistent psychological and cognitive difficulties interfering with daily functions for
longer than four weeks, referral to a neuropsychological specialist should be arranged
(Department of Veterans Affairs & Department of Defense, 2015; Ontario Neurotrauma
Foundation, 2018).
Patients should be informed that symptom exacerbations are common with
increased activities and, if the issues occur, slower progression is necessary with careful
symptom monitoring. Clinical guidelines recommend continuous follow-up by telephone
or in-person addressing symptom management and a gradual return to activities after
discharge for at least 4 weeks. The guidelines also provide a standardized assessment
tool, educational materials that are consistent with the recommendations, and algorithms
to manage some common symptoms. Other recommendations are relevant to the
management for those readmitted to the emergency department, strategies to prevent
reinjury, use of healthy lifestyles to booster recovery and family participation
(Department of Veterans Affairs & Department of Defense, 2015; Ontario Neurotrauma
Foundation, 2018).
Key recommended discharge instructions
Before hospital discharge, patients with mTBI and their families should receive
oral instructions with written information on warning signs indicating needs for
emergency care including worsening headache, seizures, repeated vomiting, slurred
speech, disorientation, increased agitation or confusion, weakness/paresthesia in arms or
legs, and altered behaviors and level of consciousness. Also, the use of computers,
gaming devices, and phones for texting may worsen the symptoms, and these activities
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should be limited in the early period of post-injury. Medication related recommendations
are also essential, especially related to those causing bleeding disorders such as Aspirin
and Coumadin. These medications should be avoided immediately after injury until
intracranial bleeding can be ruled out by the physician. The patients should take only
prescribed medications and avoid over-the-counter medications or herbs, which could
induce intracranial hemorrhage. Return to work/usual activity needs to be in a stepwise
fashion. That is, patients should gradually increase their activity to the next step with
symptoms-free for 24 hours under careful monitoring. If the symptoms reoccur, stepping
back to the previous level is required. Discharge and follow-up instructions should
include repetitive injury prevention, which can delay the recovery process and lead to
life-threatening complications, such as avoiding contact sports after an injury, fall
prevention, and safe driving practice (Hyatt et al., 2015; Marshall, 2015).
Individual and Family Self-Management Theory
Individual and Family Self-Management Theory (IFSMT) was used as a
theoretical framework to design a self-management support program. The section
includes a description of the theory, the theoretical model, the concepts definitions, and
the propositions. Cultural contexts influencing self-management were also added to
support the need for adapting the theory before use to address the Thai and the mTBI
contexts. Strengths and limitations of the theory as a theoretical basis of research in this
field and studies directed by the theory in TBI and other populations with chronic health
issues were discussed respectively.
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Description of the theory
IFSMT is a new middle-range theory developed by Ryan and Sawin in 2009 using
both deductive and inductive approaches and was revised by the Self-Management
Science Center Working Group in 2014. The theory was derived from various behavioral
change theories and Family Systems theory. The theorists recognized the importance of
individuals and their families to self-management, especially when healthcare delivery
and health conditions are shifted from in-hospital to non-hospital settings and from acute
to chronic. The notion of this theory is that the primary responsibility is on an individual
and the family under the support of healthcare providers to achieve personal health goals.
Self-management is a complex, multidimensional, and dynamic phenomenon affecting
persons and their families in all ages and requires time, repetition, and reflection (Ryan &
Sawin, 2009).
This theory consists of three major concepts: self-management context, process,
and outcomes with the sub-concepts of each dimension. Contextual factors include
condition-specific, physical, and environmental factors and family characteristics (Bonis
& Sawin, 2016). The self-management process consists of the development of knowledge
and beliefs, self-regulation skills and abilities, and social facilitation. Knowledge and
beliefs can be addressed using strategies such as health-related information, self-efficacy
enhancement, outcome expectancy, and goal congruency. Self-regulation skills and
abilities can be strengthened through developing skills required for a health condition
such as goal setting, self-monitoring, reflective thinking, decision making, planning and
action, self-evaluation, and emotional control. Social facilitation includes social
influence, social support (emotional, instrumental, and informational), and negotiated
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collaboration. The final key concept is self-management outcomes, which are divided
into proximal (self-management behaviors and cost of health services) and distal
outcomes (health status, quality of life, and total cost of health), as shown in the
theoretical model below (Figure 1).
Concepts definitions
1. Context (risk and protective factors) is defined as “factors that challenge or
protect individuals and families engagement in self-management. Condition-specific
factors refer to “physiological, structural, or functional characteristics of the condition, its
treatment, or prevention of the condition that impacts the behaviors needed to manage the
condition.” These factors included the complexity of condition or treatment trajectory,
physiological stability, and physiological transitions. Physical and Social Environments
refer to “factors such as access to health care, transition in health care provider or setting,
transportation, neighborhoods, schools, work, culture, and social capital that enhance or
present barriers to individual and family self-management.” Individual & family factors
are “characteristics of the individual and family that enhance or diminish selfmanagement; for example, individual cognitive status, perspectives, information
processing, developmental stages, individual and family capabilities to self-manage”
(Ryan & Sawin, 2009, p. 225).
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Figure 1 The Theoretical Model of IFSMT

2. Processes of self-management are critical pathways that can be used to enhance
self-management consisting of condition-specific knowledge and beliefs, acquisition and
use of self-regulation skills/abilities, and social facilitation.
2.1 Knowledge & Beliefs depend on information relevant to particular health,
self-efficacy, outcome expectancy, and goal congruence (Ryan & Sawin, 2009).
2.2 Self–regulation is “an iterative process people engage in to achieve a change
in health behaviors. The skills required for self-regulation include goal setting, selfmonitoring, and reflective thinking, decision-making, planning for, and participating in
specific practices, self-evaluation, and emotional control” (Ryan & Sawin, 2009).
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2.3 Social facilitation is social factors facilitating individuals’ ability to change or
perform a desired behavior, including social influence, social support (informational,
instrumental, and emotional), and negotiated collaboration.
3. Outcomes refer to the expected results of engagement in self-management. The
outcomes are classified into two categories: proximal (self-management behaviors such
as engagement in activities/treatment regimens, symptom management, use of
recommended medications and cost of healthcare services), and distal outcomes (health
status, quality of life and total cost covering both direct and indirect expenses (Ryan &
Sawin, 2009, p. 225).
The relationships between the concepts
The context component (risks and protective factors) influences the capability and
desire of individuals and families to engage in the self-management process and have a
direct impact on both proximal and distal outcomes. The theoretical model depicts the
connection between constructs in the context and process dimensions. Self-management
processes also affect the outcome component. The outcomes are explained by both selfmanagement context and the self-management process. The model also indicates the link
between the short-term and long-term outcomes, that is, distal outcomes are partly
determined by the extent to which a person achieves proximal outcomes. For example, if
individuals and their families successfully participate in the desired behaviors, distal
outcomes such as improved quality of life, health status, and reduced cost of health can
be expected. The model reveals that interventions for individuals and families to enhance
self-management should be based on the context and process dimensions. The context
component can be addressed by reducing potential barriers and strengthening the
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facilitators to self-management. The self-management process component guides some
useful strategies to achieve the desired goals.
Strengths and limitations of the theory
The theory guides the importance of both individuals and their families to engage
in their care actively. The theoretical approach combines both individual and family
perspectives in the management of health conditions. The theory’s perspective is
“individuals and families who can manage their health and healthcare needs can achieve
improved health outcomes, enhanced quality of life and a reduction in the need for costly
healthcare services” (Bonis & Sawin, 2016, p. 568). The assumptions are suitable for
adults with mTBI in Thailand as family members are one of the most important social
support resources in performing self-management activities at home.
The theory was also specifically designed to guide nursing interventions to
promote self-management. The relationships between its concepts have been tested and
found significant associations between the proposed concepts, proving evidence of its
propositions (Verchota & Sawin, 2016; Casida et al., 2018). The theory is considered
sound for its significance, testability, and generalizability based on Fawcett’s theory
evaluation criteria (2005). Limitations of using the theory lie with the lack of
specification for the mTBI population and the fact that the middle-range theory is not
designed to address any specific environmental and cultural background. The theory also
provides a wide range of skills and outcomes of self-management, and some are more
relevant to other chronic conditions rather than mTBI, necessitating modification before
use.
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Research directed by the theory in patients with chronic conditions
The newly developed IFSMT has been used to guide research designs, healthcare
interventions and development of the measurements of the proposed concepts and tested
across many chronic diseases, age groups and cultural contexts such as diabetes
(Verchota & Sawin, 2016), cancer (Baydoun et al., 2018), and heart disease (Casida
et al., 2018). The theory is commonly used as a theoretical framework for clinical
research to prepare individuals and their family caregivers to manage their chronic
conditions at home after hospitalizations. A systematic review showed that the theory has
been a theoretical basis in 16 experimental studies that involved diabetes, hypertension,
asthma, stroke, and others. Most of these studies found that the interventions guided by
the theory were effective as measured by self-management behaviors, objective
biomarkers, and self-reported outcomes (Yi et al., 2018).
Research directed by IFSMT in the TBI population
In a review of current self-management support interventions, none of the studies
reviewed used any theoretical framework to guide their interventions (see chapter 3).
Many theorists recommended using theory-based interventions as a critical tool to
achieve desired goals in nursing practice. However, the application of nursing theory in
developing nursing interventions to improve patients and their family’s self-management
in the mTBI population remains lacking. IFSMT is a newly developed middle-range
theory that has the potential to apply in self-management research for chronic conditions,
including persons with mTBI. The theory provides relatively clear directions in designing
self-management support intervention by working on three main pathways: knowledge
and ability enhancement, the development of essential skills, and social facilitation. The
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theory was selected to use as a theoretical framework for this study because it focuses not
only on an individual but also family and environmental contexts influencing selfmanagement process and outcomes. The theory also guides components of essential
interventions and outcomes to be measured as the results of receiving self-management
support. The theory is not too complicated to apply into actions for nurses as it consists of
steps similar to the nursing process to care for patients: assessment, diagnosis of health
issues, providing interventions and evaluation as shown in the theoretical model.
Research Aim
The purpose of the study was to examine the effects of a self-management support
program tailored to the contexts of Thailand for individuals with mTBI plus usual care
and their family on the patient outcomes (self-management behaviors after mTBI, postconcussion symptom, health-related quality of life, and the caregivers’ outcome:
(caregivers’ self-management support behaviors) as compared to those in the control
group receiving only usual care.
Research questions
1) What is the effect of the self-management support program plus usual care on selfmanagement behaviors after mTBI compared to the control group receiving only
usual care?
2) What is the effect of the self-management support program on post-concussion
symptoms plus usual care compared to the control group receiving only usual care?
3) What is the effect of the nursing interventions plus usual care on health-related
quality of life after mTBI compared to the control group receiving only usual care?
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4) What is the effect of the self-management support program plus usual care on
caregivers’ self-management support behaviors compared to the control group
receiving only usual care?
Research hypotheses
1) Individuals with mTBI in the intervention group receiving the self-management
support program plus usual care would report better self-management behaviors after
mTBI than those in the control group receiving only usual care.
2) Individuals with mTBI in the intervention group receiving the self-management
support program plus usual care would report less post-concussion than those in the
control group receiving only usual care
3) Individuals with mTBI in the intervention group receiving the self-management
support program plus usual care would report greater health-related quality of life
after mTBI than those in the control group receiving only usual care
4) Family caregivers of individuals with mTBI in the intervention group receiving
caregiver support interventions plus usual care would have better caregivers’ selfmanagement support behaviors than those in the control group receiving only usual
care.
Variables/operational definitions/measures
The independent variable of this study was the self-management support program
for adults with mTBI and their families. The dependent variables were post-concussion
symptoms, self-management behaviors after mTBI, health-related quality of life, and
caregivers’ self-management support behaviors. These independent variables were
operationalized and measured as follows:
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Post-concussive symptoms are common symptoms that occur after brain injury.
The symptoms are divided into three parts: physical (headache, blurred vision, nausea,
dizziness fatigue, sleep disturbance, noise hypersensitivity), cognitive (amnesia,
decreased concentration, and delayed thinking) and emotional (irritability, restlessness,
frustration, and depression symptoms). Post-concussion symptoms were assessed by the
Rivermead Post-Concussion Questionnaire, which includes 16 common symptoms after
brain injury. The research participants are asked to rate the 16 symptoms over the past 24
hours using a 4-point Likert scale ranging from 0 (absent) to 4 (severe), and the score of
each item is summed to obtain the total score. A sample item is “over the past 24 hours,
what would you rate the severity of your headache on the scale of 0 to 4? The possible
points range from 0 to 64. A higher score indicates more post-concussion symptom
severity. The instrument has been used in many studies with good to excellent internal
consistency (Cronbach α = 0.94). The inter-rater reliability was 0.91, the test-retest
reliability was 0.87, and the factor loadings were 0.44-0.85 (Hermann et al., 2009; Potter
et al., 2006).
Self-management behaviors after mTBI are an individual’s capability, with
support from the family, community, and healthcare providers, to manage postconcussion symptoms and consequences of brain injury and prevent subsequent TBI.
The variable was measured using the Self-management Behaviors after mTBI Scale
developed by the researcher from a list of key patient discharge instructions
recommended by the Center for Disease Control and Prevention (CDC, 2020). Some
items were adapted from the Active Coping Scale and Self-management Performance
Scale (Kendall & Terry, 2008; Muenchberger et al., 2011). The newly developed scale
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assesses persons with mTBI regarding their performance in 13 self-management
activities, including symptom management, compliance with discharge instruction, brain
recovery strategies, and re-injury prevention. Participants rate each activity using a 5point Likert scale ranging from 1 (Never) to 5 (Regularly). A sample item is “in the past
seven days, how often you alleviate symptoms after brain injury and avoid things that
make the symptoms get worse? The scale was tested for its content validity and construct
validity before use.
Health-related quality of life (HRQoL) refers to specific effects of health
conditions on a person’s well-being and functioning (Steinbuchel et al., 2017). HRQoL is
the concept reflecting individuals’ perception of how illness and the treatment affect the
physical, psychological, and social domains of life. Health-related quality of life in this
study was measured using Quality of Life after Brain Injury Scale-Overall Scale
(QOLIBRI-OS). The original QOLIBRI consists of 37 items with a 5-point Likert format,
and it has been translated into many languages with good internal consistency (Cronbach
α = 0.84), and the factor loadings are .30-.90 (Steinbuchel et al., 2017). The QOLIBRIOS is a short-form of the original scale consisting of six items using the 5-point Likert,
ranging from 1 (not at all) to 5 (very). The measure is used to assess overall satisfaction
with physical, emotional, and cognitive conditions, function personal/social life, and
current situation/prospects for persons with TBI. A sample item is “overall, how satisfied
are you with your physical condition?”. The scale means are converted to 0-100
percentage using the formula (Mean-1) x 25, where 0 indicates the lowest, and 100
represents the highest health-related quality of life. The QOLIBRI-OS revealed good
construct validity in the TBI population. The reliability of the QOLIBRI-OS was good
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(Cronbach’s α = .86, test-retest reliability = .81). The overall version was correlated
highly with the total score of the full scale (r = .87), indicating its applicability as a brief
version of HRQoL for the target group (Steinbuchel et al., 2017).
Caregivers’ self-management support behaviors refer to the performance of
family caregivers in caring or supporting self-management for individuals with mTBI
after being discharged from the emergency department. This outcome in the study was
measured using Caregiving Performance for Individuals with mTBI Scale. The scale was
adapted from Caregivers’ Performance Questionnaire, which was used in caregivers of
persons with mTBI in Indonesia with acceptable reliability (Cronbach’s α = .70)
(Firmawati et al., 2015). Items in this scale were in parallel with the Self-management
Behavior after mTBI Scale. The wordings were adjusted to reflect caregivers’ role in
caring or supporting the patients to perform self-management activities. The newly
developed scale includes 13 items and participants rate each item using a 5-poiny Likert
scale, ranging from 1 (never) to 5 (regularly) in performing self-management support
activities. A sample item is “in the past seven days, how often do you help the patient to
alleviate symptoms after brain injury and avoid things that make the symptoms get
worse? The scale was tested for its content validity and construct validity before use.
Methods
The study design was a two-group randomized control trial. Eligible participants
with mTBI and their primary family caregivers (n =80 dyads) were randomly assigned to
either the intervention group (n=40) receiving the self-management support program plus
usual care or the control group (n=40) receiving only usual care. The self-management
program was developed based on the Individual and Family Self-management theory,
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previous studies, relevant current clinical practice guidelines. The program consisted of
self-management support assessment at the hospital, and four weekly telephone followups to the patients’ home to provide mTBI-related education, symptom monitoring and
management, emotional support to individuals with mTBI tailored to the patients’ needs
assessed. Outcome data were collected by week 1 as baseline data and 2 weeks after
program completion (week six after discharge for the control group). The data from 73
dyads who completed the program were analyzed using descriptive statistics, and
independent sample t-tests. The details of the methods and the interventions of the
dissertation research were described in chapter 4.
Overview of the Three Study Manuscripts,
This alternative (manuscript-style) dissertation includes three manuscripts. The
first manuscript’s title is “Health-related Consequences of Traumatic Brain Injury: A
Scoping Review” (Chapter 2). The purpose of this review was to understand the impact
individuals’ physical, cognitive, psychosocial, and behavioral health following mTBI.
The insights of its consequences and challenges after mTBI is fundamental to guide
clinical practice, nursing interventions, and further research in adults with mTBI. The
results of this review contributed to improved understanding that the negative impacts of
various aspects of patient’s health are not mild as its name. TBI resulted in multifaceted
health consequences: physical, psychological, cognitive and health behavioral,
necessitating assessment and appropriate approaches. The findings in this review
revealed that post-concussion symptoms and challenges can be persistent in some cases
after injury.
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The results of this review ignited the researcher’s interest to identify supportive
interventions to assist these individuals to deal with post-concussion consequences
identified. This review also underlined that symptom management, social support,
problem-solving skills, healthy lifestyle interventions, and repetitive injury prevention for
patients after TBI should be top priorities to address their unmet needs. The traditional
clinical attention on urgent care in healthcare settings may be inadequate to cover their
needs, especially after discharge from the hospital, necessitating more proactive approach
and expanding scope of nursing delivery to cover subacute phase after injury at their
home. Rapid shifting patients and family’s roles from care receivers to self-care and
caregivers requires support for smooth transition. Self-management support has been
reported as an effective way to reduce symptoms and manage health challenges in
patients with many chronic conditions in the literature. The researcher was interested in
developing self-management support interventions that are designed to address unique
needs of adults with mild traumatic brain injury who are more likely to resume selfmanagement roles compared to those with moderate to severe TBI.
Before developing such interventions, it is essential to review previous relevant
studies to learn what was done effectively for this target group and vice versa. The
second manuscript was a synthesis of the state of the science of current studies on selfmanagement support for individuals with mild traumatic brain injury covering definition
of self-management support, characteristics and key components of self-management
support interventions, and outcomes. The results revealed that the studies in this field
were limited. Experimental or quasi-experimental studies investigating the effectiveness
of self-management support interventions in this target group reported some benefits but
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were largely ineffective. There was a lack of theory-driven family-involved selfmanagement support interventions. None of these studies focused on specific strategies to
prevent repetitive mTBIs. Thus, the researcher developed a self-management support
program for adults with mTBI and their family caregivers which were theory-driven
using the Individual and Family Self-Management Theory (IFSMT) and more familyinvolved. Some components of the interventions were based on the gaps of current
studies identified, clinical practice guidelines and cultural contexts of Thailand.
The third manuscript is a data-based manuscript reporting on the effect of
developed self-management support program on patient outcomes (post-concussion
symptoms, self-management behaviors after mTBI, health-related quality of life, and a
caregivers’ outcome: (caregivers’ self-management support behaviors) as compared to
those in the control group receiving usual care (Chapter 4). The study used a two-group
randomized controlled trial design to answer the research questions. The third manuscript
which is a result report of the dissertation research is currently in preparation (Chapter 4).
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Chapter 2
Health-related Consequences of Traumatic Brain Injury: A Scoping Review
Ann Thaiudom, R.N., M.S.N., PhD (candidate)*1
Susan L. Dean-Baar, R.N., PhD, FAAN**2
1,2

College of Nursing, University of Missouri-St. Louis,
1 University Blvd. St. Louis, MO 63121

Abstract
Traumatic brain injury (TBI) is a global public health issue, causing tremendous
healthcare and economic burden. The purpose of this review is to examine the
consequences of TBI on individuals’ health across all levels of severity to guide nursing
practice and future research. This review looks at the entire continuum of TBI. A total of
24 studies that met the inclusion criteria were included in this review. The results show
that TBI had adverse effects on individuals’ physical, cognitive, psychosocial, and
behavioral health. This review also found that repetitive TBI, which complicates the
consequences and delays the brain healing process, is not adequately addressed.
Supportive interventions for persons with TBI to deal with these challenges after TBI is
essential. Symptom management, social support, problem-solving skills, healthy lifestyle
interventions, and repetitive injury prevention for TBI patients should be top priorities for
nursing research, education, and clinical practice.
Keywords: Traumatic brain injury/ Health-related consequences/ Adults
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Introduction
Traumatic brain injury (TBI) is defined as “alteration of brain function or other
evidence of brain pathophysiology caused by an external force”1. TBI is classified into
mild, moderate, and severe cases2. TBI is a global public health issue, causing great
healthcare and economic burden. Each year, around 1.7 million U.S. citizens experience
TBI. Approximately 25% require hospitalizations, and about 52,000 victims die,
accounting for almost one-third of injury-related deaths3. The critical injury affected
people in all age groups especially adolescent and younger adults who are significant for
workforces and economic growth. The estimated total direct and indirect costs of TBI
including loss of productivity are over $76 billion a year3. A Romanian study found a
sizable portion of severely injured individuals die at the injury sites, and about 25% of
severe TBI decease within day seven of injury. A significant portion of TBI patients
(43%) have a long-term disability and chronic symptoms4. Thailand is ranked the second
country for the most reported car accidents in the world, traumatic brain injury has been
reported as the most leading cause of death and disability in traffic accidents5. Overall,
the negative on economic and public health impact in the literature is clear. However, its
direct health-related impact on individuals after TBI requires further investigation. The
purpose of this review is to analyze current studies on various aspects of health-related
consequences of TBI among adults to guide nursing practice, appropriate interventions,
and further research in this field.
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Methodology
Search strategy and outcomes
Four key databases: PubMed, CINAHL, MEDLINE, and Cochrane Library were
used to identify peer-reviewed primary research. The search terms: “traumatic brain
injury” OR “TBI” OR “head injury” AND “effect” OR “impact” OR “consequence” were
utilized to identify primary research to answer the research question systematically. The
search was intended to target only adult individuals with TBI. Therefore, NOT “Child*”
OR Pediatric OR Adolescent were used in the searching process. Additional studies were
also manually searched from the relevant journal articles. The review includes only
studies written in English published between January 2009 and December 2021. The
initial search yielded 355 records. During the screening process from titles and abstracts,
307 items were eliminated using the inclusion and exclusion criteria, remaining 48 items
at this stage. After six duplicates were removed, full-text of 42 studies were assessed for
eligibility. Additional 20 records that failed to meet the inclusion criteria were excluded,
resulting in 22 studies to be reviewed. Two articles were added from hand search,
resulting in the total of 24 included studies for this review (See Prisma Flow Diagram in
figure 1). Selected studies represent research from 9 countries.
Data extraction and research quality assessment
The data, including study designs, settings, sample sizes, consequences of TBI,
and the findings, were extracted using a data extraction form. The criteria developed by
the U.S. Agency for Health Research Quality for reviewing observational/nonrandomized studies were used as a guideline to evaluate the quality of the identified
studies6. There was a variety of study designs used to investigate the consequences of
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TBI in the 24 studies included for this review. Most studies used a cross-sectional design
(n = 9; 37.5%), followed by a retrospective and prospective approaches (n = 4; 16.67%
for each approach). The other studies utilized a longitudinal qualitative, and secondary
analysis design (n = 2; 8.33% for each design). Only one study was a case-control study
(4.17%). All studies were non-experimental research providing level-three evidence and
used sound research methodology and methods. Most of the identified studies (n = 17;
70.83%) included a relatively large sample size (greater than 100). Among these studies,
eight studies can be considered having very large sample sizes (greater than 1,000). The
largest sample size was 139,254 patients with TBI recruited from a national research
database. Seven studies had a small sample size (n < 100) including two qualitative
studies.
Results
Overall, the studies focused on various aspects of health effects of TBI and used
different measurements for the targeted outcomes. The health-related consequences of
TBI can be classified into four dimensions: physical, cognitive, psychological and health
behavioral sequels.
The Physical Health Consequences
The most common physical symptoms after the brain injury included headache,
fatigue, sleep disturbance, bodily pain, dizziness, tiredness, and nausea.4,7,8-11
Neurological symptoms reported by the patients included paralysis, spastic disorder,
epilepsy, and fine motor deficits11. Physical limitations/disabilities, especially movement
and balance were also a critical difficulty experienced by TBI patients.9,10-14 Several
studies reported the impact relative to sensory impairments.10,11,15
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The mortality rate of TBI was relatively high: almost 6% of severe TBI cases died
on the first day of injury and one-fourth of severely injured case deceased within 7 days
after injury16. The mortality statistics could be even higher when TBI patients developed
post-injury complications. That is, individuals with TBI had around 1.5 times higher risk
of developing bacterial infections, pneumonia, and septicemia; two times greater
possibility of developing deep vein thrombosis (DVT) and pulmonary embolism (PE);
three folds higher risks of cellulitis, device-related infection and non-healing wound
compared to general patients17. In a study with the largest sample size, the top five postTBI complications were intracerebral hemorrhage (ICH), acute respiratory tract infection
(URI), dizziness, constipation, and urinary tract infection (UTI) respectively. Pneumonia,
acute respiratory failure, and UTI was the most common complication grouping,
increasing the mortality rate. When septicemia was combined with respiratory
complications, the risk of death increased to nearly two folds compared to TBI patients
without the complications16. Patients with TBI also had over ten times higher risk of
having an acute ischemic stroke compared to the overall population (2.5% vs. 0.2%)18.
The Cognitive Health Consequences
The cognitive sequels seem more persistent than other health aspects. Compared
to persons without a history of TBI, Patients with TBI had higher risks of cognitive
impairments included poor memory, concentration, and comprehension.7,9-11,19-20
Some studies reported that brain trauma resulted in speech deficits11 and slow thinking
process.8,10 Patients with TBI were more likely to have difficulties in learning,
orientation, planning and making decisions which significantly affected their daily
living.8-11 Post-traumatic memory loss was found in more than 50% of TBI patients in
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different extents.7. TBI individuals revealed 3.8 times more self-reported overall
cognitive impairments than the non-TBI controls9. Cognitive problems persisted years
after brain trauma.7,9,11,20 While physical and emotional symptoms substantially improved
at four years after brain injury, cognitive deficits remained when compared to the control
counterparts 20. However, a study with relatively small sample size (n = 84) found no
significant difference in cognitive functions between military services members with TBI
and the controls13. However, this study included only participants with mild TBI who are
likely to have less severe and persistent cognitive issues compared to individuals with
moderate to severe TBI.
The Psychosocial Health Consequences
The psychosocial effects of TBI gained considerable attention among the research
in the studies reviewed as 75% of the studies investigated the impact of TBI on this
health aspect. In relation to psychological effects, many investigators found that TBI was
associated with post-traumatic stress disorder (PTSD) and depression.8,10-13,24-26 These
studies showed that incidence rates of PTSD and depression were significantly higher
than the general population. Persons who had a positive screening test for TBI presented
more than 4.5 times risk for PTSD25. TBI individuals also experienced other negative
emotional issues such as anxiety7,8,10,19, anger or irritation7,10,19, and mental fatigue.27
Besides, persons with a history of TBI had significantly poorer self-reported
overall mental and emotional health compared to those who did not.9,19 Two studies
reported increased risks of potential psychiatric disorders in TBI persons such as panic
disorder, social phobia, and agoraphobia and schizophrenia.4,23 However, when
considering only newly diagnosed psychiatric problems, no significant difference in these
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outcomes was observed between TBI and non-TBI groups23. The association remains
unclear, necessitating additional studies to explore and explain this point. Within the
social dimension, patients with TBI were more likely to be single or divorced, especially
for those with a high level of TBI severity.8,12 Individuals with a history of brain injury
also reported having more family problems19, decreased social functions14, and less social
connections or community participation compared to the controls20. A qualitative study
also reported fewer social interactions among individuals after having brain trauma.11
The Health Behavioral Consequences
Nine out of 24 studies reported on behavioral sequels following TBI. Most of
these studies found associations between brain trauma and alcohol misuse8,10,25 and
substance use.4,8,19,23,28 Individuals with TBI were found to be four folds more likely to
have alcohol-related problems such as drunk driving, traffic accidents, participating in
violent behaviors and drinking-related health concerns compared to those without TBI21.
Individuals with TBI also experienced more difficulties controlling their aggressive or
violent behaviors compared to those without a history of TBI.9,19
Discussion
The results of this review indicated that TBI had adverse effects not only on
physical health but also cognitive, psychosocial, and behavioral health. The findings were
consistent with the lower perceived health-related quality of life (HRQoL) which reflects
overall subjective health conditions among this group.7,14 This review addressed that the
consequences after brain injury were dependent on the severity of TBI and level of
disability. That is, persons with higher severity of TBI reported more physical limitations,
mental problems, and social isolation than those with lower TBI severity. Those with
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more severe disability presented more depressive symptoms than non-TBI controls13.
Thus, the severity of injury should be taken into consideration when assessing the
patients. The findings of this review also pointed out that TBI and its consequences may
have intertwining relationships. For instance, TBI increased the risk for depression, and
at the same time, depression also led to difficulty performing daily activities which could
in turn delay recovery from TBI24. Furthermore, sensory impairments resulted from TBI
also had a negative impact on functional improvements29. Immobility and decreased
consciousness and use of invasive monitoring after TBI may partly account for increased
possibility of developing additional post-injury complications such as pneumonia and
infections.8,9,16,17 The findings underlined the importance of post-TBI complications
prevention. Importantly, various aspects of TBI consequences seemed complicated and
may have synergic effects in developing undesirable outcomes. For example, PTSD after
TBI could lead to alcohol dependence which then caused relationship conflicts, mental
issues and repeated injuries7. These combined effects could even worsen functional
outcomes.
Some studies in this review reported different health effects following TBI in
women and men. Females were likely to report more post-concussion symptoms7,
psychosocial impairments9 and chronic mental fatigue than males27. The rationale
explaining the variation remains unclear and requires further research. Importantly,
repetitive brain injuries increase mortality and morbidity rates and tended to cause
detrimental consequences. We found that multiple injuries increased the likelihood of
PTSD25 and stress reactions after TBI10. Thus, gender and injury repetitions are essential
components in patient assessment. For psychosocial aspect, there was adequate evidence
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that TBI resulted in PTSD, depression, and other negative emotions such as anxiety,
frustration, anger, and poor self-reported mental health. However, the connections
between TBI and severe psychiatric disorders such as schizophrenia, panic and phobia
disorders could not be determined based on the available evidence. Our findings
indicated that TBI patients were at high risk of social isolation. Lack of social support
and interactions were associated with some physical and mental health concerns which
may hinder long-term functional improvements30. This social consequence should be
assessed and promoting social support and connections may be useful for long-term
outcomes.
Implications for Nursing Practice and Further Research
1. The health-related consequences of TBI are complicated and multifaceted, signaling
the need of multidisciplinary approaches and effective interventions to manage these
consequences.
2. Consequences of TBI, especially cognitive and psychosocial aspects, may persist for
years after injury, requiring long-term supportive program to improve patients’
functions and quality of life. Future research should focus on developing and
evaluating evidence-based interventions or supportive programs to reduce
consequences of TBI and improve patients’ functions and health-related quality of
life.
3. Unhealthy behaviors such as binge drinking and substance misuse were common in
persons with brain trauma, suggesting problem-solving skills and healthy lifestyle
interventions for TBI patients need to be prioritized.
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4. Repetitive brain injuries worsen patients’ function and delay recovery. Risk factors
should be assessed to design proper prevention strategies. Research on effective
nursing interventions to prevent repetitive TBI is needed.
5. TBI is associated with social isolation and lack of social support which may hinder
patients’ recovery. Nurses should include this social factor when assessing patients
and reinforce connecting with community resources and strengthening social support
for optimal outcomes.
Conclusion
TBI resulted in multifaceted health consequences: physical, psychological,
cognitive and health behavioral, necessitating early comprehensive assessment and
appropriate multidisciplinary approaches to deal with this global-concern injury. The
findings in this review revealed that post-concussion symptoms including physical,
psychosocial, and cognitive complaints might be persistent for years after injury.
Therefore, interventions or strategies to prevent and reduce post-concussion
consequences are crucial. Even mild brain injury when occurring repeatedly, can be lifethreatening. Social support is essential to promote functional recovery and improve
health-related quality of life among TBI survivors. Health-related consequences of TBI
are multifaceted, synergically worsening the quality of life of the patients. TBI and its
consequences have intertwining relationships, that is, addressing the consequences would
positively affect recovery from TBI and vice versa. Repetitive TBI, which complicates
the consequences and delays the brain healing process, is not adequately addressed.
Supportive interventions for persons with TBI to deal with these challenges after TBI is
essential. Symptom management, social support, problem-solving skills, healthy lifestyle
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interventions, and repetitive injury prevention for TBI patients should be top priorities for
nursing research, education, and clinical practice. The limitations of this review lie in its
scope including the publication period, the specific language (English only) and the focus
on the consequences of TBI in adult patients. Therefore, the application of the findings
with caution is recommended.
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Chapter 3
(Second manuscript)
Self-management Support Interventions for Adults with Mild Traumatic Brain
Injury: The State of the Science
Ann Thaiudom, Anne F. Fish, Susan L. Dean-Baar, Umit Tokac,
College of Nursing, University of Missouri-St. Louis.
Abstract
Purpose: To provide a synthesis of the state of the science of self-management support
for individuals with mild traumatic brain injury (mTBI) to guide future research.
Design: The paper includes the definition of self-management support, characteristics
and key components of self-management support interventions, and outcomes.
Methods: A comprehensive literature review was conducted using standard reporting
guidelines.
Findings: Studies varied regarding inclusion criteria, study design, details of
interventions, and outcomes, making a comparison across the studies challenging. In only
two of six randomized controlled trials were beneficial effects reported. Quasiexperimental studies showed some benefit but were largely one-group studies, so the
results must be viewed with caution. There was a lack of theory-driven family-involved
self-management support interventions, and no studies about specific strategies to prevent
repetitive mTBIs.
Conclusions: Based on RCTs reviewed, the interventions in mTBI patients showed
minimal effectiveness. The components of the interventions were judged to be largely
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inadequate, based on the current clinical guidelines. Supportive interventions should be
theoretically based.
Clinical relevance: Education given to patients with mTBI needs to be more
comprehensive, covering all key content necessary for self-managing their health after
discharge. The emphasis of current clinical practice has been placed on acute care
symptoms and problems, whereas the ultimate goals for mTBI patients should be
centered on interventions pertaining to self-management support to improve patients’
recovery and long-term outcomes after returning home. Future research priorities for the
mTBI patient are development of more interactive, comprehensive interventions, more
family caregiver involvement, and reinjury prevention.
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Introduction
Traumatic brain injury (TBI) results primarily from traffic accidents and falls
(Siman-Tov et al., 2016) and is defined as an alteration in brain function or other
evidence of brain pathophysiology caused by an external force, resulting in concussion
(Menon, Schwab, Wright, & Mass, 2010). Mild traumatic brain injury (mTBI) accounts
for 70% to 84% of all TBI cases (Siman-Tov et al., 2016). The World Health
Organization mTBI criteria are (a) a Glasgow Coma Scale score of 13 to 15 at 30 minutes
after injury or at presentation for health care and (b) at least one of the following:
disorientation, loss of conscious ≤ 30 minutes, post-traumatic amnesia < 24 hours, or
other transient neurological abnormalities not requiring surgery (Carroll et al., 2004).
The annual incidence of mTBI ranges from 100 to 500 per 100,000 people
(Marshall et al., 2015), yet mTBI is underreported given that about 25% of patients do
not seek medical care after injury (Numminen, 2011). About 20% of mTBI patients
suffer from persistent symptoms. patients’ struggles are compounded by the injury’s
negative influence on daily life activity, productivity, and return to work, issues that
affect both individuals and society. Also, the economic burden associated with mTBI is
$35,000 to $40,000 per case (Marshall et al., 2015).
Significant post-discharge challenges of patients with mTBI are poor
communication with health care providers, inadequate self-management instructions, and
feeling unprepared at discharge (Pugh et al., 2019). This situation results in patients not
knowing about, not being able to articulate, and not performing desirable behaviors at
home. The premise of this paper is that there is too much focus on acute care symptoms
and problems; the ultimate goals for mTBI patients should be centered on interventions
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pertaining to self-management support to improve their recovery and long-term outcomes
after returning home (Malec et al., 2013).
The intricacies of self-management support interventions in the context of mTBI
remain poorly understood. This state of the science paper reviews the (a) definition of
self-management support, (b) characteristics and key components of self-management
support interventions, and (c) outcomes. By understanding the impact of mTBI on the
patient and examining the strengths of the research, nurses might be better able to help
patients meet their long-term needs during recovery and suggest future research questions
regarding this important neurological condition.
Methods
Literature Search Strategies
A comprehensive search was conducted for studies using the search terms: selfmanagement, self-care, intervention, program, strategies, traumatic brain injury, mild
TBI, mild head injury, and concussion. The Cumulative Index of Nursing and Allied
Health Literature (CINAHL), Medline, PubMed, PsycInfo, Embase, and Web of Science
databases were used. Recommendations from the current clinical practice guidelines also
were reviewed.
Selection Criteria
The inclusion criteria were (a) peer-reviewed intervention research articles
published in English between January 2009 and June 2021; (b) randomized controlled
trials (RCTs) or quasi-experimental studies; (c) adults with mTBI; and (d)
nonpharmacological or non-invasive interventions. Studies were excluded that focused on
children or adolescents.
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Data Extraction and Quality Assessment
Data describing the study setting, sample, and design; methods and interventions;
and findings were extracted using a form (see Tables 1 and 2). Johns Hopkins Criteria for
Evidence Level and Quality Guide was used to evaluate the quality of the studies. Among
the 11 high-quality articles, six were RCTs providing level 1 evidence, and five were
quasi-experimental, providing level 2 evidence (Johns Hopkins Hospital/Johns Hopkins
School of Nursing, 2017).
Results
Search Outcomes and Demographic Characteristics of the Included Studies
The initial search yielded 667 records. Twenty-five articles were assessed for
eligibility. Eleven studies were included in this review (see Supplemental Material). The
reviewed studies included a total of 690 participants. Studies had sample sizes ranging
from 21 to 173.
Definition of Self-management Support in mTBI Patients
Self-management support for individuals with mTBI refers to strategies used to
equip patients with required knowledge, skills and capabilities, and resources to deal with
post-concussion symptoms and health challenges due to remaining deficits, as well as to
reduce risks of reinjury. This approach encourages patients to actively engage and
understand their responsibility in the management of their health concerns (Grady &
Gough, 2014).
Self-management Support Intervention Characteristics
Regarding the mode of intervention delivery, studies used a group (n = 5),
individual (n = 2), internet (n = 2), or telephone-based approach (n = 2). The intervention
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varied from one session of 20 to 30 minutes to five 1-hour sessions a week for 12 weeks.
Most studies used a single-session or a self-paced approach (n = 5), followed by
weekly/biweekly interventions (n = 4) and daily delivery (n = 2). None of the studies
reported using a theoretical framework to design self-management support interventions
for persons with mTBI.
Key Components
Components of effective interventions focused on providing mTBI-specific
knowledge, developing self-management skills, and reinforcing social support. Education
included general information about brain injury, common symptoms after brain injury,
the usual pattern of recovery, and practical strategies to manage post-concussion
symptoms or deal with possible problems after returning home (Belanger et al., 2015;
Kannan et al., 2017; Varner et al., 2017; Vikane et al., 2017). Some studies, focusing on
strengthening essential self-management skills after mTBI, included post-concussion
symptom management, goal setting, problem solving, and adapting and coping with
remaining issues after brain injury (Huckans et al., 2010; Kannan et al., 2017; Vikane et
al., 2017). Self-management support programs facilitated by health care personnel served
as essential social support resources in these studies. This component was strengthened
through informational support such as self-care booklets at discharge (Matuseviciene et
al., 2016), instrumental support such as symptom monitoring tools, and emotional
support such as reassurance of favorable recovery (Huckans et al., 2010; Moore et al.,
2014; Vikane et al., 2017). However, none of the studies emphasized developing
knowledge and caregiving skills for family members.
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Outcomes
Various time points for outcome measurement were used. Most studies measured
post-intervention outcomes immediately after program completion (n = 4), whereas
others used 4 weeks (n = 1), 12 weeks (n = 2), or multiple time points (n = 4), with the
longest follow-up at 12 months after program completion. The outcomes of these
programs also varied across studies. Most studies investigated post-concussion symptom
severity, and some studies focused on physical function such as return to work and usual
activities (Huckans et al., 2010; Vikane et al., 2017). A few studies that measured
psychological outcomes included depressive and anxiety symptoms, psychological
distress, and post-traumatic stress disorder (Huckans et al., 2010; Moore et al., 2014),
whereas others examined cognitive function (Azulay et al., 2013; Kannan et al., 2017)
and social dimensions such as community reintegration and community functioning
(Huckans et al., 2010; Moore et al., 2014). A few studies evaluated the impact of an
intervention on perceived general health, quality of life, and life satisfaction (King et al.,
2013; Matuseviciene et al., 2016). Only one study investigated the intervention’s effect
on self-efficacy (Azulay et al., 2013). Other outcome measures included time off from
work and school, and health care utilization such as health care provider revisits (Varner
et al. 2017). Few studies investigated self-management behaviors or skills as intervention
outcomes: use of problem-solving skills (Azulay et al., 2013), cognitive compensation
strategies (Huckans et al., 2010), pain medication (Suffoletto et al., 2013), and alcohol
(Moore et al., 2014).
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Discussion
Comparing the effectiveness of interventions across studies is challenging due to
the use of different inclusion criteria, especially concerning symptoms and time after
initial injury. The studies also varied in mode of delivery, length and intensity of
intervention, outcomes, and follow-up measurement time points. Based on the RCTs
overall, supportive interventions for mTBI patients showed few benefits. For example,
one RCT demonstrated significantly fewer post-concussion symptoms in the 4-week
intervention versus the control group (Vikane et al., 2017). This RCT has the advantage
of using multiple components including education, multidisciplinary assessment to
identify an individual’s needs, and an emphasis on strategies to deal with the challenges
or consequences identified at home. One other RCT, emphasizing both providing mTBIrelated education and strengthening problem-solving skills, reported significant
improvements in psychological distress, post-traumatic stress disorder, sleep quality,
overall health perception, and perceived physical health status compared to the control
group at 6 months (Bell et al., 2017). However, significant differences in these outcomes
were not found at the 12-month follow-up, demonstrating desirable short-term effects that
were not sustained.
The current clinical guidelines relevant to intervention research for patients with
mTBI include reinjury prevention strategies, approaches such as healthy lifestyles to
support recovery, family involvement, and stress management strategies. In addition,
critical content of verbal and written discharge advice should include warning signs and
symptoms for emergency care, common symptoms patients may experience and
management strategies, reassurance of expected recovery for most mTBI cases, and plan
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for gradual return to normal activities as individuals’ tolerance increases in a stepwise
progression (Department of Veterans Affairs & Department of Defense, 2016; Ontario
Neurotrauma Foundation, 2018; Silverberg et al., 2020). However, the
comprehensiveness of interventions reviewed was inadequate. For example, three studies
had interventions that focused solely on education, the emphasis of one study was on
gradual return instructions to usual activities (Varner et al., 2017), and one study’s
intervention only focused on symptom management strategies (Suffoletto et al., 2013).
None of the interventions reviewed were as comprehensive as those recommended by the
current clinical guidelines.
Regarding the modes of intervention delivery, most of the RCTs used one-way
communication approaches such as a self-paced internet-based intervention (Belanger et
al. 2015) or text messaging (Suffoletto et al., 2013). The one-way approaches may not
allow for active participation, interactive communication, and addressing individual
needs. Education is a primary component of most trials, yet it may not be sufficient to
reduce post-concussion symptoms (Belanger et al., 2015; Suffoletto et al., 2013; Varner
et al., 2017) and distress, depression, and anxiety (Belanger et al. 2015; Suffoletto et al.
2013).
Optimal self-management support in this target group requires encouraging
patients to learn by doing from their own experience and also repeating the knowledge
and skills until they become confident in performing self-management activities (Azulay
et al., 2013). Moreover, the current guidelines recommend follow-up by telephone or inperson for at least 4 weeks, addressing symptom management and a gradual return to
activities after discharge. However, only one of five RCTs had weekly follow-ups to
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allow repetition and reinforcement of optimum learning and self-mangement skill
development (Vikane et al., 2017), which is critical for patients with mTBI who
commonly experience cognitive compromise after brain injury.
Although the quasi-experimental studies added new knowledge, potential
limitations were lack of randomization, small sample sizes, and no comparative group (in
many studies), which could have influenced the interpretation of the findings. Natural
recovery may have affected the results. King (2013) corroborated the findings of Vikane
et al. (2017), who reported significantly fewer post-concussion symptoms in the
intervention versus the control group.
The quasi-experimental studies included many outcomes of interest not found in
the RCTs. Combining educational intervention and essential skill enhancement resulted
in favorable outcomes in quasi-experimental studies, such as significantly reduced
symptom severity (Huckans et al., 2010), improved cognitive function (Kannan et al.,
2017), and reduced alcohol consumption (Moore et al., 2014). Mindfulness interventions
contributed to improving quality of life, but their effect on symptom reduction remains
unclear (Azulay et al., 2013; Huckans et al., 2010). Interventions examined in the quasiexperimental research need further scrutiny.
Optimal care of mTBI patients is extremely challenging, requiring both selfmanagement and support. No study focused on both patients and family caregivers. No
study explicitly stated an underlying theoretical framework for their interventions. Yet,
the Individual and Family Self-Management Theory (Ryan & Sawin, 2009) is highly
applicable to the care of mTBI patients and their family caregivers. Application of
relevant theories may be useful to direct future intervention research and clinical practice
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for patients with mTBI. A limitation is that the review included only adults with mTBI,
so the results are not generalizable beyond this target population. A major strength of this
review is that it provides a specific definition of self-management support in mTBI
patients, and a detailed synthesis of interventions implemented in research settings.
Conclusions and Implications for Further Research
Based on the RCTs, the interventions in mTBI patients showed minimal
effectiveness. Quasi-experimental studies, largely one group designs, showed some
benefits from the interventions, but the results should be viewed with caution. The
components of the interventions were largely inadequate based on current clinical
guideline for mTBI patients. Supportive interventions should be theoretically based.
Future research priorities for the mTBI patient are more comprehensive interventions,
family caregiver involvement, and reinjury prevention.
Clinical Resources
•

Brain Injury Association of America. Concussion/Mild TBI.
https://www.biausa.org/brain-injury/about-brain-injury/concussion

•

Centers for Disease Control and Prevention. Updated Mild Traumatic Brain Injury
Guideline for Adults. https://www.cdc.gov/traumaticbraininjury/mtbi_guideline.html

•

Centers for Disease Control and Prevention. HEADS UP to Health Care Providers
https://www.cdc.gov/headsup/providers/index.html

•

Ontario Neurotrauma Foundation. Guidelines for Concussion/Mild Traumatic Brain
Injury & Persistent Symptoms. https://braininjuryguidelines.org/concussion
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Chapter 4 (Third Manuscript)
The Effect of a Self-Management Support Program for Adults with Mild Traumatic
Brain Injury and Family Caregivers: A Randomized Controlled Trial
Proposed Authorship order: Ann Thaiudom, MN, RN1, Susan L. Dean-Baar, Ph.D., RN,
CENP, FAAN3, Anne F. Fish, Ph.D., RN, FAHA, FAAN2, Umit Tokac, PhD4, Yuanlu
Sun, Ph.D., RN5
Abstract
Purpose: To examine the effect of a self-management support program for individuals
with mild traumatic brain injury (mTBI) and their family caregivers
Design: The study design was a two-group randomized control trial.
Method: This study employed a randomized control trial. A total of 73 mTBI patients
and their primary family caregivers were randomly assigned to either the intervention
group (n=36) receiving the self-management support program plus usual care or the
control group (n=37) receiving only usual care. The self-management program was
developed based on the Individual and Family Self-management theory, and
recommendations of relevant clinical practice guidelines. The program consisted of selfmanagement support assessment at the hospital, and four weekly telephone follow-ups to
the patients’ home to provide mTBI-related education, symptom monitoring and
management, emotional support to individuals with mTBI tailored to the patients’ needs
assessed. The primary Outcomes including post-concussion severity, individuals’ selfmanagement behaviors, health-related quality of life, and family caregivers’ selfmanagement support behaviors were measured at baseline and week 6 after hospital
discharge. Chi-square and t-tests were used to compare demographic data at baseline.
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Independent sample t-tests were used to compare outcome variables between the
intervention and the control groups.
Findings: There were no significant difference in post-concussion symptom severity
between the intervention and the control groups. The intervention group had significantly
greater individuals’ self-management behaviors, quality of life after brain injury, and
caregivers’ self-management support behaviors than the control group (p < .001).
Conclusions: The self-management support program had beneficial effects on improving
individuals’ self-management behaviors, and caregivers’ self-management support
behaviors, and quality of life after brain injury.
Clinical Relevance: The scope of care for individuals with mTBI should be expanded
beyond acute care settings to their home to promote proper self-management behaviors
and improved outcomes, especially during the transition from hospital to home care.
Keywords: Self-management support, post-concussion symptoms, quality of life, mild
traumatic brain injury

Introduction
Mild traumatic brain injury (mTBI) accounts for 70-84% of all TBI cases (SimanTov, 2016). The annual incident is 300-500/100,000 population and the estimated direct
and indirect cost of each mild head injury was $35,000-40,000 (Marshall et al., 2015).
About 20% of all mTBI cases suffer from persistent symptoms that can lead to
difficulties returning to routine work or daily life activity, decreased productivity, and
absence from work (Bosch et al., 2014). In Thailand, TBI has been a leading cause of
death and disability as the nation was ranked the 2nd highest number of people killed by
traffic accidents among all countries in the world, and 70% of all traffic accidents were
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from motorcycle accidents. Adolescents and adults aged 15-44 years old were the most
affected group from traumatic brain injury (Phuenpathom & Srikitwilaikul, 2019). This
age group is very important to the nation’s workforces. The literature indicated that this
public concern causes tremendous healthcare and economic burden for both for the
injured individuals and the nation.
The literature revealed that the needs of patients with mTBI and their family were
inadequately addressed. Patients with mTBI are usually admitted and cared for by
healthcare providers for 24 hours or less at an emergency department, allowing only a
short period of time to adjust during the transition from hospital to home care.
Approximately 40% of the patients were discharged without specific recommendations
for their condition, causing dissatisfaction with healthcare services received. They
reported lower satisfaction of information and services among patients with mTBI and
their caregivers compared to those with more severe brain injury (Biester et al., 2016).
Traditional discharge instructions failed to address essential elements of care specific to
mTBI, such as possible symptoms and how to manage the symptoms and detect warning
signs indicating needs for emergency care and further investigations (Biester et al., 2016).
The discharge criteria from the hospital mainly focus on the patients’ condition and
specific discharge procedures rather than their readiness and skills to manage their health
at home (Ryan & Sawin, 2009). Significant post-discharge challenges in patients with
TBI included inadequate self-management instructions, feeling unprepared before
discharge, pressure on the family to support patients without enough preparation, and
poor communication with healthcare providers (Pugh et al., 2019).
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A review of previous studies published found that research focusing on the effect
of self-management support after mTBI is limited. Only a few randomized controlled
trials reported beneficial effects. Quasi-experimental studies showed some benefit but
were one-group design with limitations in showing effects of the interventions. Most
studies solely focused on providing knowledge on mTBI and warning signs to return to
emergency department. Many educational interventions did not cover all critical
components for self-management after mTBI recommended by the current clinical
guidelines such as symptom management, return to usual activities, healthy lifestyle to
promote brain recovery, and repetitive injury prevention. There was a lack of theorydriven family-involved self-management support interventions and only a few studies
focused on enhancing essential skills necessary to self-manage their symptoms or
challenges after mTBI at home. and the focus of this study was to examine the effects of
interventions that were theory-directed with the emphasis on knowledge and skill
development, family involvement and repetitive brain injury prevention as suggested by
the literature.
Methods
Study design: A two-group randomized control trial was conducted.
Setting and Sample: The study setting was a 1200-bed tertiary care hospital with a
trauma center in an urban area of Thailand. The study samples were adults with mTBI
and their primary family caregivers. The inclusion /exclusion criteria were 1) Glasgow
Coma Score (GCS) = 13-15, loss of conscious (LOC) ≤ 30 minutes, and having posttraumatic amnesia (PTA) less than 24 hours; 2) aged ≥18 years; and 3) have and able to
use a telephone. The exclusion criteria consist of 1) moderate to severe TBI, 2) unable to
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communicate in Thai 3) severe psychotic disorders, and 4) patients with other brainrelated conditions such as stroke and dementia. Convenient sampling technique was used
to select the samples. The inclusion criteria for family caregivers were 1) identified by
the patient with mTBI as a primary caregiver who stay with or has regular contact with
the patient at least once a week 2) aged ≥18 years; and 3) have and able to use a
telephone.
Sample size determination
A priori power analysis was conducted using G-Power software to estimate the
required sample size to ensure adequate statistical power (Malone et al., 2016). The
sample size (n = 67) was calculated based on the previously reported effect size of .33, a
power of 80% and alpha level = .05 (Huckans, 2010). The average dropout rate informed
by prior studies was approximately 20% (Matuseviciene et al., 2016; Varner et al., 2017).
Thus, 80 dyads (40 for each arm) were recruited to account for the anticipated attrition
rate.
Recruitment of participants and randomization
The total of 93 dyads were screened for study eligibility using the specified
inclusion/ exclusion by a research assistant trained on recruitment procedure. Eligible
patients and their family caregivers were asked if they would like to participate in the
study when a patient is planned to discharge from the emergency department to avoid
interruption with the treatment in the acute phase and ensure that they were clinically
stable. Thirteen eligible dyads declined, and eighty dyads agreed to participate in the
study. Written informed consent was obtained from all participants before discharge from
the hospital by a research assistant. The recruited dyadic participants were randomly
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assigned to either experimental or the control groups (n = 40 for each arm) using a preset
computer-generated list by the research assistant. There were four dropouts (10%) in the
intervention group and three dropouts (7.50%) in the control group. The total of 73
dyads: 36 dyads in the intervention group and 37 dyads in the control groups completed
the program (see figure 1).
Outcome measures
Post-concussion symptoms were measured by the Rivermead Post-Concussion
Questionnaire, which includes 16 common symptoms after brain injury. The research
participants were asked to rate the 16 symptoms over the past 24 hours using a 4-point
Likert scale ranging from 0 (absent) to 4 (severe), and the score of each item was
summed to obtain the total score. The possible points range from 0 to 64. A higher score
indicates more post-concussion symptom severity (Hermann et al., 2009). A sample item
is “over the past 24 hours, what would you rate the severity of your headache on the scale
of 0 to 4?
Self-management behaviors were measured using the Self-management Behaviors
after mTBI Scale developed by the researcher from a list of key patient discharge
instructions recommended by the Center for Disease Control and Prevention (CDC,
2020). Some items are adapted from the Active Coping Scale and Self-management
Performance Scale (Kendall & Terry, 2008; Muenchberger et al., 2011). A sample item is
“in the past seven days, how often you alleviate symptoms after brain injury and avoid
things that make the symptoms get worse? The measure includes 13 items that
participants complete using a 5-point Likert scale ranging from 1 (Never) to 5
(Regularly). The scale was evaluated for content and construct validity before use.
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Health-related quality of life (HRQoL) was measured using Quality of Life after
Brain Injury Scale-Overall Scale (QOLIBRI-OS). The QOLIBRI-OS is a short-form of
the original QOLIBRI scale consisting of six items rated by participants using a 5-level
Likert, ranging from 1 (not at all) to 5 (very). The scale means were converted to 0-100
percentage using the formula (Mean-1) x 25, where 0 indicates the lowest, and 100
represents the highest health-related quality of life (Steinbuchel et al., 2017). A sample
item is “overall, how satisfied are you with your physical condition?”.
Caregivers’ self-management support behaviors were measured using Caregiving
Performance for Individuals with mTBI Scale. The scale is adapted from Caregivers’
Performance Questionnaire, which was used in caregivers of persons with mTBI in
Indonesia. (Firmawati et al., 2015). This scale was also designed in parallel with the Selfmanagement Behaviors after mTBI Scale. The wordings were adjusted to reflect
caregivers’ roles in caring or supporting the patients to perform self-management
activities. The newly developed 13 item scale uses a 5-level Likert scale, ranging from 1
(never) to 5 (regularly) in performing self-management support activities. A sample item
is “in the past seven days, how often do you help the patient to alleviate symptoms after
brain injury and avoid things that make the symptoms get worse? The scale was
evaluated for content and construct validity before use. All instruments were translated
into Thai using translation and back translation techniques and validated by three
bilingual experts to assess cultural relevance.
Interventions
The multicomponent self-management support interventions were directed by the
Individual and Family Self-management Theory (Ryan & Sawin, 2009) and useful
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elements informed by previous studies and the current clinical practice guidelines for
managing mTBI. The critical components of the program in this study included context
assessment using self-management support assessment form adapted from acute
concussion evaluation form (Ontario Neurotrauma Foundation, 2018) to identify
facilitators and potential barriers to self-management for both individuals with mTBI and
their family caregivers and follow-up telephone-based interventions were individually
tailored based on the information emerged from the assessment.
The component of knowledge and belief was enhanced through providing
essential information of mTBI: common symptoms, symptom management, expected
recovery, warning signs for emergency care, a gradual return to daily activities, healthy
lifestyles to promote brain recovery and repetitive injury prevention and use of
reassurance technique as informed by previous studies. The intervention also focused on
strengthening essential skills for self-management after mTBI including symptom
monitoring, symptom management coping/ problem-solving skills, and repetitive injury
prevention. Regarding the social support component, the patients and their caregivers
receive informational and emotional support from the interventionists who were experts
in care for adults with mTBI with an intensive training. In parallel, the program also
aimed at strengthening knowledge and skills for the family caregivers who are one of the
most valuable social support resources to properly support individuals with mTBI to selfmanage at home. The program was given by two interventionists who received 40-hour
training on the research and knowledge related to the program delivery to ensure fidelity
of the study.
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At discharge, the participants in the intervention group received usual care plus
the self-management support program consisting of self-management assessment and an
educational booklet which was developed for people with grade-6 education level to
understand, followed by 4 weekly scheduled telephone interventions. The control group
received usual care and a phone contact at week three to schedule outcome measurement
at week six after hospital discharge without any additional interventions. After post-test
outcomes were measured, the participants in the control group were given a selfmanagement booklet by post or email, depending on their preference and convenience
(see Table 1 in appendix).
Data Collection Procedure
The patients’ demographic data, patients’ clinical variables, and family
caregivers’ characteristics were collected from the medical records and direct interviews
from patients or family members by research assistants using the demographic data
questionnaires. Participants from both groups were asked to answer baseline assessments
of all four outcomes of interest by week one after hospital discharge. The research
assistant team read the questionnaires for the patient to prevent symptoms induced by text
reading. The outcome data were collected via telephone after program completion using
the measures (Thai version) by a research assistant who is blinded to the study and
participants’ group assignment to minimize bias 2 weeks after the program or week 6
after discharge for the control group.
Data Analysis
SPSS program version 26.0 was used for data analysis. Frequency, percentage,
mean, and standard deviation were used to describe the participants’ characteristics.
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T-tests for continuous variables with normal distribution, chi-square tests for categorical
variables, were used to compare the difference of participants’ characteristics between
two groups at baseline. Independent sample t-tests were used to compare the differences
in mean scores of post-concussion symptom severity, self-management behaviors, healthrelated quality of life and caregivers’ self-management support behaviors at baseline and
week 6 after hospital discharge. The significance level is set at .05.
The assumptions for independent sample t-test including independence, normality,
homogeneity, and random sampling were examined. The data collected were from two
different groups randomly assigned to either intervention or control groups, Thus, the
independence and random sampling assumptions were met. The normality assumption
was tested using histograms, kurtosis and skewness and the results showed that the data
from both groups were approximately normally distributed. Homogeneity of variance
was tested using Levene’s test for equality of variance. The data analysis was adjusted
according to the Levene’s tests.
Ethical Considerations
IRB approval was obtained before conducting the study. Adequate information
was given before receiving written informed consent from the participants (both through
verbal explanation and patient information sheet). Written informed consent was ensured
by a research assistant and the consent process was voluntary. The participants were
informed that not participating in the study would have no negative consequences to their
care, and they had their right to withdraw from the study anytime. Confidentiality and
anonymity were maintained throughout the study.
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Enrollment

Assessed for eligibility (n=93 dyads)



Not meeting
inclusion criteria (n
= 8, 8.70%)
 Decline to participate
(n = 5, 5.43%)
Recruited (n=80 dyads)

Allocation
The experimental group
receiving the selfmanagement support program
(n=40 dyads)

The control group
receiving
usual care
(n=40 dyads)

Follow-up
Dropout rate = 10%
(n=4 dyads)
• Do not answer the phone
(n=2)
• Do not have time (n=1)
• Illness / health issues (1)

Dropout rate = 7.5%
(n=3 dyads)
• Do not answer the
phone / change
contact number

Analysis
Analyzed
(n= 36 dyads)

Figure 1 Flow of study participants

Analyzed
(n= 37 dyads)
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Results
All baseline demographic characteristics and health-related data between the
participants in the control and intervention groups were not statistically difference
(p >.05). The mean age of the intervention group and the control group was 34.1 and 34.7
years, respectively. Most participants in both groups were: male, single, educated at high
school level. Most of them had Glasgow coma score = 15, major causes of mTBI were
motor vehicle accidents and falls. Most of them had no history of previous TBI, posttraumatic amnesia, underlying diseases or taking any medications. Most participants were
classified as moderate risk mTBI. In terms of caregivers’ demographic data, the mean age
of family caregivers in the intervention and the control group were 38.64 and 36.14
respectively. Most of them were female, married, educated at bachelor’s degree or higher,
followed by high school level, employed, and related to the patient as a husband or wife
(see Table 1 and 2). Attrition bias was checked by comparing the demographic data,
health-related data, and the studied independent variables at baseline among those all
cases recruited (N=80) and those who completed the program (N=73). The results show
no significant difference.
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Table 1
Comparisons of the demographic characteristics and health-related data of participants
randomized to each arm at baseline
Demographic

Intervention (n=36)
n (%)

Control (n=37)
n (%)

Age
Mean Age in year (SD)
34.06 (15.47)
34.06 (16.17)
Range
21-74
20-76
Gender
Male
28 (77.80)
27 (73.00)
Female
8 (22.20)
10 (27.00)
Marital Status
Single
19 (50.20)
19 (51.40)
Married
13 (36.10)
11 (29.70)
Widowed
4 (11.10)
5 (13.59)
Divorced
0 (0.00)
2 (5.4)
Education
Primary School or less
6 (16.70)
4 (10.80)
High school/ diploma
20 (55.60)
24 (64.90)
Bachelor’s degree or higher
10 (27.80)
9 (24.30)
GSC
14
13 (36.10)
14 (37.80)
15
23 (63.90)
24 (62.20)
Cause of injury
Motor vehicle accidents
23 (63.90)
26 (70.30)
Fall
9 (25.00)
4 (10.80)
Sports
1 (2.80)
2 (5.40)
Physical assaults
2 (5.60)
4 (10.80)
Work-related accidents
1 (2.80)
1 (2.7)
History pf previous TBI
Yes
8 (22.20)
5 (13.50)
No
28 (77.80)
32 (86.50)
Post-traumatic Amnesia
Yes
13 (36.10)
11 (29.70)
No
23 (63.90)
26 (70.30)
Underlying diseases
Yes
13 (36.10)
11 (29.70)
No
23 (63.90)
26 (70.30)
Currently taking any
medications
Yes
8 (22.20)
10 (27.00)
No
28 (77.80)
27 (73.00)
Risk classification
Low risk
3 (8.30)
3 (8.10)
Moderate risk
26 (72.2)
30 (81.10)
High risk
7 (19.40)
4 (10.80)
a
b
Note: = Chi-square, test, = independent t-test, Significance at p < .05

p-value
.868b
.634a
.519a

.669a

.436a
.542a

.331a
.562a
.562a
.634a

.580a
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Table 2
Comparisons of the demographic characteristics of family caregivers randomized to each
arm at baseline
Demographic

Intervention (n=36)
n (%)

Control (n=37)
n (%)

Age
Mean age in years (SD)
38.64 (12.52)
36.14 (10.06)
Range
20-65
21-54
Gender
Male
11 (30.60)
12 (32.40)
Female
25 (69.40)
25 (67.60)
Marital Status
Single
5 (13.90)
7 (18.90)
Married
29 (80.60)
29 (78.40)
Divorced
2 (5.60)
1 (2.70)
Education
Primary School or less
3 (8.30)
1 (2.70)
High school/ diploma
15 (41.70)
16 (42.30)
Bachelor’s degree or higher
18 (50.00)
20 (54.00)
Working status
Unemployed / retired
6 (16.70)
2 (5.40)
Employed
30 (83.30)
35 (94.60)
Relationship with the patient
Husband/wife
14 (38.90)
10 (27.00)
Mother/father
9 (25.00)
9 (12.30)
Child
4 (11.10)
8 (21.60)
Sibling
9 (25.00)
10 (27.00)
Note: a = Chi-square test, b = independent t-test, Significance at p < .05

p-value
.349b
.863a
.721a

.768a
.124a
.616a

For post-concussion symptoms, independent sample t-tests showed that there was
no significant difference in post-concussion symptoms severity between the intervention
(M = 14.89, SD = 6.30) and the control group (M = 14.11, SD = 5.33) at baseline t (71) =
.572, p = .60. There was also no statistical difference between the intervention (M = 7.86,
SD = 3.58) and the control groups (M = 9.43, SD = 4.36) six weeks after injury t (71) =
-1.68, p = .097. Cohen’s d was estimated -.394, which is a small effect size. Although the
mean score of post-concussion symptoms in the control group was higher at baseline and
lower after receiving the program, both groups had a decrease trend in the post-
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concussion symptoms compared to baseline (Table 3). Thirty participants (41.10%) in the
total sample reported having at least one persistent symptom at week 6 after hospital
discharge. Physical symptoms including headache and dizziness were the most dominants
symptoms reported by the participants. Our additional analysis showed that there was no
significant difference in number of post-concussion symptoms between the intervention
(M = 68, SD = 2.65) and the control group (M = 5.89, SD = 1.97) at baseline t (71) = .16,
p = .11. However, there was a statistical difference between the intervention (M = .86,
SD = 1.31) and the control groups (M = 2.86, SD = 2.12) after receiving the program;
t (60.27) = -4.86, p <.001 (Table 3). Cohen’s d was estimated -1.13, which is a large
effect size.
Regarding individuals’ self-management behaviors, independent sample t-tests
revealed that there was no significant difference in this independent variable between the
intervention (M = 3.04, SD = .30) and the control groups (M = 3.10, SD = .25) at baseline
t (71) = -.90, p = .35. After receiving the program, the intervention group (M = 4.28, SD
= .21) reported significantly higher self-management behaviors than the control group
(M = 3.13, SD = .35) who received only usual care; t (60.18) = 17.31, p <.001 (Table 3).
That means the self-management support program had an effect on improving selfmanagement behaviors. Cohen’s d was estimated 4.03, which is a large effect size.
For quality of life after brain injury, independent sample t-test showed that there
was no significant difference in the outcome variable between the intervention (M =
61.00, SD = 12.00) and the control groups (M = 65.54, SD = 10.38) at baseline t (71) =
-1.73, p = .088. However, there was a significant difference in quality of life after brain
injury between the intervention (M = 80.21, SD = 9.09) and the control groups (M =
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70.61, SD = 9.87) after receiving the program; t (71) = 4.32, p <.001 (Table 3). In other
words, the self-management program had an effect on increasing quality of life after
brain injury. Cohen’s d was estimated 1.01, which is a large effect size.
For caregivers’ self-management support behaviors, independent t-test showed
that there was no significant difference in this dependent variable between the
intervention (M = 3.00, SD = .39) and the control group (M = 3.11, SD = .28) at baseline
t (71) = -1.35, p = .18. However, there was a significant difference in this outcome
between the intervention (M = 4.42, SD = .20) and the control groups (M = 3.09, SD =
.36) after receiving the program; t (50.46) = 19.45, p < .001 (Table 3) That means the
self-management support program had an effect on improving self-management support
behaviors among family caregivers in the control group. Cohen’s d was estimated 4.52,
which is a large effect size.
Table 3
Independent sample t-tests of outcome variables between the intervention and the control
groups at baseline and 2 weeks post-intervention
Time

Intervention
Group
M (SD)

Post-concussion symptoms
Baseline
14.89 (6.30)
Post-intervention
7.86 (2.18)
Individuals’ Self-management behaviors
Baseline
3.04 (.30)
Post-intervention
4.28 (.25)
Quality of life after brain injury
Baseline
61.00 (12.0)
Post-intervention
80.21(9.09)
Caregivers’ self-management support
behaviors
Baseline
3.00 (.39)
Post-intervention
4.41(.20)

Control
Group
M (SD)

Mean
difference

p-value a

14.11 (5.33)
9.43 (2.28)

.78
-.1.57

.569
.097

3.10 (.27)
3.13 (2.82)

-.06
1.15

.369
<.001*

65.54 (10.38)
70.61(9.87)

-4.54
9.60

.088
<.001*

3.11(.28)
3.09(.72)

-.11
1.32

.180
<.001*

Note: M= mean, SD = standard deviation, Significance at p < .05
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Discussion
The self-management support program did not have significant effect in reducing
post-concussion symptom severity, but number of symptoms. The results showed its
beneficial effect on improving individuals’ self-management behaviors, patients’ selfmanagement behaviors, health related quality of life, and caregivers’ self-management
support behaviors.
There was no significant difference in post-concussion symptom severity between
the intervention and the control groups after receiving the program. This finding is
consistent with many previous studies (Azulay et al, 2013; Belanger et al, 2015; Bell
et al, 2017; Matuseviciene et al., 2016; Moore et al, 2014; Suffoletto et al., 2013; Varner
et al. 2017). Two studies reviewed reported beneficial effect in symptomology aspect.
However, one study found positive effect in reducing number of symptoms, not the
severity (King et al., 2013; Vikane et al., 1017) and one of these studies were a 1-group
quasi-experimental design without a control group. Additional analysis also found
significant difference in number of post-concussion symptoms. The result found that the
intervention group reported higher number of symptoms than the control group at
baseline and a lower number of symptoms than the control group after receiving the
program, showing greater improvement in overall number of symptoms. Natural healing
after mTBI made interpretation of the somatology outcomes challenging. However, this
finding can be considered clinically significance. Although the program did not find a
statistically significant reduction in the symptom severity for individuals with mTBI
compared to the control group, it may facilitate them to adjust and live with the
symptoms they experienced after mTBI during the critical transition of care.
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This study found that the program had an effect on improving both individuals’
self-management behaviors and family caregivers’ self-management support behaviors.
Providing knowledge and developing essential skills increases their self-efficacy to selfmanage their health issues and perform caregiving roles after returning home (Azulay
et al., 2013; Belanger et al, 2015). Increased self-efficacy contributes to improved healthrelated behaviors (Ryan & Wall, 2009). The findings were consistent with the results of a
previous study reporting a desirable behavioral outcome of similar interventions which
was decreased alcohol consumption.
This study also found a beneficial effect of the self-management program on
increasing the individuals’ quality of life in the intervention group compared to the
control group. Some strategies in the program such as reassurance of usual brain
recovery, and emotional support throughout the program could positively impact
psychological health. The self-management support program in this study provided
continuing care and strengthened family caregivers’ ability to support individuals with
mTBI at home. Decreased post-concussion symptoms, perceived self-efficacy in
managing their own health issues and social support both by healthcare providers and
their family caregivers may explain the favorable outcome. Other studies also reported
positive effect of self-management support interventions on quality of life or life
satisfaction among individuals with mTBI (Azulay et al., 2013; Huckans, 2010).
This study also underlined the importance of family involvement because the
literature indicated that they participate in many crucial functions of patient care, such as
evaluating the patient symptoms, behavior changes, level of consciousness, and providing
routine care, considering possible remaining cognitive, mental, and behavioral issues

82

after mTBI (Ishikawa et al., 2010). Family involvement is key to a successful transition
from hospital to home care and adherence to discharge instructions for patients with
complicated health issues (Hahn-Goldberg et al., 2018). A previous study also found that
a caregivers’ educational support program was effective in improving caregivers’
confidence and performance in caring for persons with mTBI (Firmawati et al., 2015).
In this study the major causes of mTBI were from motor vehicle accidents in
younger adults and falls in elderlies aged ≥ 60 years. About 17.81% had the history of
previous mTBI and most of them did not seek medical care after their first mTBI. A
sizable portion of mTBI incidents in this study were related to drunk driving (20.55%)
and not wearing a helmet (16.44%) while riding a motorcycle. This may contribute to
why repetitive brain injury is quite common and sustainable prevention measures are
needed to reduce the incident. Our study found that more than one third of all participants
reported having at least one persistent symptom at week 6 after discharge, necessitating
continuing support to solve long-term impact. In this study, we observed that many
physical symptoms such as headache, dizziness and nausea vomiting were mostly
resolved in the first 2 weeks after mTBI. Sleep disturbance and fatigue lasted longer to
recover. Cognitive (such as poor memory and concentration) and psychological
symptoms (such as feeling frustration and being irritable) once occurred were more
persistent.
Limitations
The outcomes of this study were based on self-reported measures rather than
objective measures. This study involved only those with mTBI and their family
caregivers in a single study setting. The study results should be interpreted with caution.
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The research findings only investigated short-term outcomes at week 6 after hospital
discharge; hence sustainability of outcomes is unknown.
Implications
Use of theory-guided multicomponent interventions, current clinical practice
guidelines, experienced interventionists, family involvement and continuing telephonebased interventions are keys to achieve positive outcomes. Persistent symptoms and
challenges after mTBI are common and mTBI patients and their family need adequate
support for proper self-management during the transition from hospital to home care.
This study underlined that the scope of clinical practice for patients with mTBI should be
expanded beyond acute care settings to cover their needs when they return home by
providing adequate preparation that strengthens knowledge and skills to self-manage
appropriately to bridge the gap of continuing care for the patients for greater patient
outcomes. Repetitive brain injury prevention is essential since it could result in severe
long-term deficits of cognitive, psychological, and behavioral outcomes and more severe
brain injuries, which could be fatal when experiencing the next concussions. Future
campaigns to minimize risky behaviors such as drunk driving and not wearing a helmet is
needed to reduce the incident. Future research is needed that focuses on investigating the
effects of a self-management support program on different patient outcomes such as rate
of emergency department revisit, time in returning to normal activities, and rate of
repetitive brain injury and family caregivers’ outcomes such as self-efficacy and
psychological impacts. Investigating which symptoms are most impacted by a selfmanagement program would also contribute to furthering knowledge in this area, Further
studies for long-term follow-up at three or six months
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Clinical Resources
•

Brain Injury Association of America. Concussion/Mild TBI.
https://www.biausa.org/brain-injury/about-brain-injury/concussion

•

Centers for Disease Control and Prevention. Updated Mild Traumatic Brain Injury
Guideline for Adults. https://www.cdc.gov/traumaticbraininjury/mtbi_guideline.html

•

Centers for Disease Control and Prevention. HEADS UP to Health Care Providers
https://www.cdc.gov/headsup/providers/index.html

•

Ontario Neurotrauma Foundation. Guidelines for Concussion/Mild Traumatic Brain
Injury & Persistent Symptoms. https://braininjuryguidelines.org/concussion

•

Thailand Clinical Practice Guidelines for Traumatic Brain Injury.
http://www.neurosurgerycmu.com/files/2019/12/GPG-final-2562-compressed.pdf
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Chapter 5
Summary
The chapter consists of 5 parts 1) a summary of the findings of the dissertation
research based on the research questions, 2) a summary of the three dissertation
manuscripts, 3) a summary of what has learned as a result of this body of work, 4)
implications for nursing education, research, practice and/or policy, and 5) overall
contribution to science.
Summary of the findings of the dissertation research
1) What is the effect of the self-management support program on post-concussion
symptoms plus usual care compared to the control group receiving only usual care?
The study found no significant effect in reducing post-concussion symptom
severity in the intervention compared to the control groups. Natural healing after mTBI
made interpretation of the somatology outcomes challenging. Although the research did
not find a statistically significant reduction in the symptom severity for individuals with
mTBI who completed the self-management program compared to the control group, the
results did show a greater reduction in the intervention group than in the control group
that may be considered clinically significant. The program may facilitate individuals with
mTBI to accept, adjust and live with the symptoms they experienced after mTBI during
the critical transition of care. The mean symptom severity score of the intervention group
was higher than the control group at baseline and the mean score of the intervention
group after receiving the program were lower than those in the control group. Further, a
significant difference in the number of post-concussion symptoms was found according
to our additional analysis. The intervention group reported higher number of symptoms
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than the control group at baseline but had significantly fewer number of symptoms than
the control group after receiving the program.
2) What is the effect of the self-management support program plus usual care on selfmanagement behaviors after mTBI compared to the control group receiving only usual
care?
This study found that the self-management support program had a positive effect
on improving individuals’ self-management behaviors. Key components of the program
were providing knowledge and developing essential skills which may in turn increase
their self-efficacy to perform proper behaviors to deal with their health issues after
discharge from the hospital. The most improved behaviors among the participants in the
intervention group were having physical rest after mTBI, performing actions to prevent
repetitive brain injury, and managing stress respectively. On the other hand, selfmanagement behaviors among the control counterparts were largely the same compared
to baseline. Importantly, the control group tended to perform some self-management
behaviors less over time, especially symptom monitoring, seeing the doctor as scheduled,
and activities that delay brain recovery such as smoking and alcohol consumption. Thus,
it can be concluded that the self-management program is effective to improve
individuals’ self-management behaviors after mTBI.
3. What is the effect of the nursing interventions plus usual care on health-related quality
of life after mTBI compared to the control group receiving only usual care?
Our study found a beneficial effect of the self-management program on increasing
the individuals’ health-related quality of life in the intervention group compared to the
control group. The participants rated considerably greater health-related quality of life
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than those in the control group. The three most positively changed aspects of healthrelated quality of life were satisfaction in their ability to perform daily activities, their
cognitive functions and physical condition respectively. Whereas the control group
reported slightly increase in overall health-related quality of life compared to baseline.
Hence, the self-management support program is effective in increasing health-related
quality of life.
4) What is the effect of the self-management support program plus usual care on
caregivers’ self-management support behaviors compared to the control group receiving
only usual care?
The results revealed that there was a statistically significant difference in family
caregivers’ self-management support behaviors between the intervention and the control
group. Family caregivers in the intervention group reported greater performance in
providing care and supporting individuals with mTBI after hospital discharge. Top three
most improved performance were preventing repetitive brain injury, providing emotional
support, and problem-solving support respectively. On the other hand, self-management
support behaviors of those in the control group were approximately at the same level as
baseline. It should be noted that some actions tended to decline overtime, especially
patient’s symptom monitoring, ensuring that the patient follow-up with the doctor as
scheduled, and providing emotional support for individual with mTBI respectively.
Therefore, the self-management support program strengthened family caregivers’ selfmanagement support behaviors.
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A summary of the three dissertation manuscripts
This alternative dissertation consisted of three manuscripts. The first one was a
scoping review on health-related consequences of mTBI (Chapter 2). The results of this
review provided insights on intricacies of negative impacts on individuals with mTBI in
various dimensions: physical, cognitive, psychosocial and health behavioral dimensions.
The review highlighted the need to proper manage these consequences which could be
persistent in some cases. Some individuals experienced family conflicts due to lack of
understanding of emotional and behavioral changes after brain injury. The consequence
of this invisible wound is relatively complicated and not mild as its name. Without proper
support and preparation, patients with mTBI were at risk of delayed recovery, subsequent
issues, and developing post-concussion complications such as cerebral hemorrhage which
could be fatal. This manuscript was submitted in February 2022 to the Journal of The
Royal Thai Army Nurses and is currently accepted for publication. The manuscript is
expected to get published by May 2022.
The second manuscript is a state of the science on self-management
support interventions specifically designed for adults with mTBI (Chapter 3). The results
indicated that more research in this area is needed. The review also pointed out some
essential components and effective strategies to facilitate self-management and resulted
in desirable outcomes. The gaps of the literature in developing such interventions were
identified. The results of this manuscript indicated the need of theory-driven, family
involved, more comprehensive and continuing educational interventions strengthening
knowledge and skills required for self-management after mTBI and the emphasis on
repetitive brain injury prevention. Studies investigating the effect of self-management
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interventions using a robust design with a control group was highly needed to prove the
effect among this target group. Previous studies published were largely ineffective. This
manuscript was submitted to the Journal of Nursing Scholarship and was not accepted for
publication and some comments were received from the reviewers. The feedbacks have
been used to improve the manuscript and will be submitted to Rehabilitation Nursing
Journal.
The self-management support program in this dissertation research was developed
from integration of the knowledge products gained from the first two manuscripts. The
third manuscript is a data-based article reporting the results of the self-management
support program (Chapter 4). The manuscript will be submitted to a peer-reviewed
journal, the proposed journal is the Journal of Nursing Scholarship.
Summary Discussion
The main knowledge products gained from this dissertation were synthesizing
results from various studies and integrating knowledge from courses learned throughout
the Ph.D. program into research focused on evaluating the effectiveness of a selfmanagement program for individuals following a mTBI. Selecting a theory to use as a
theoretical framework and turning a theory into practice to inform intervention
development and how to evaluate the outcomes were a new skill set learned from the
body of this work. Knowledge was developed on how to choose research instruments to
measure the variable outcomes that best fit with the research purpose, cultural contexts,
and the nature of the studied population. When instrument particularly designed for the
target group did not exist, knowledge from psychometrics course, relevant articles on
instrument development, and suggestions from bilingual experts were integrated to
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develop new research instruments which required including modifying some items from
existing tools, using translation-back translation technique, and evaluating validity and
reliability testing.
Physical symptoms can be early and mostly recognized by individuals with mTBI
and their family caregiver, but they did not realize having cognitive, psychological, or
behavioral changes when assessed at the emergency department. Unlike people with
other health issues, persons with mTBI usually noticed these challenges when they
returned to their work, study, or daily living. Perhaps, this may be one of the reasons
making symptomology outcome measurement in patients with mTBI compared to
baseline challenging. This emphasizes the importance of continuing follow-ups. The
research experience reinforced that self-management is a dynamic process depending on
several factors including individuals’ and family caregivers’ contexts, the nature of their
health issues, their beliefs and culture, and acquired knowledge and skills and support
received from various resources. Optimal self-management in this target group requires
learning by doing from one’s experience and repeating the knowledge and skills until
they become confident in performing self-management activities.
The findings from this research confirmed the concerning results reported by
previous studies, espectially in terms of frequent repetitive brain injury rate, undereported
of mTBI incidents since post participants reporting the history of brain injury in the past
did not seek medical attention. The finding indicates the need to provide education and
campaigns to increase awareness to receive proper assessment and care from healthcare
providers and prevent subsequent brain injury since it can cause delayed brain recovery,
complicated issues and even life-threatening conditions. We found a relatively large
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portion (approximately 40%) of persistent post-concussion symptoms among the resaerch
participants. Long-term-intervention for those with persistent symptoms after mTBI for
3-6 months may be beneficial.
Implications for nursing education, research, practice, and/or policy, as relevant.
In terms of nursing education, nursing curriculum related to the care of mTBI
patients should address not only acute symptoms and care during emergency phase but
also their needs in subacute and chronic phases. Knowledge on theory development and
application theories into clinical practice should be continually encouraged in all levels of
nursing education. Nurses need to learn about how to prepare patients with mTBI and
their family caregivers to resume their responsibility in managing their health after
returning home. In the era of increasingly limited resources and nursing shortage, it is
crucial to educate nurses to shift their roles from healthcare providers to a healthcare
facilitator or supporter by equipping them with essential knowledge and skills related to
their health conditions after hospital discharge.
Similarly, the scope of clinical practice when caring for patients with mTBI needs
to be in parallel with nursing education reform by expanding our attention to look beyond
acute care settings to cover their needs when they return home. The result of this study
found that persistent symptoms are common. Hence, they should be adequately prepared
to deal with possible long-term challenges by strengthening their knowledge and skills
necessary for smooth transition and greater continuing care. Use of telephone-based
interventions are not to substitute usual care, but an additional support to ensure proper
self-management. This approach is also suitable during the COVID-19 pandemic era
when healthcare resources are seriously limited, and face-to-face interventions may put
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participants at risk of the infection disease. The quality of care and discharge instructions
for patients can be compromised, especially among patients with mTBI which is usually
seen as a non-life-threatening condition in emergency department.
Family involvement in the care for persons with mTBI is crucial, given that mTBI
patients’ readiness to understand detailed instructions may be compromised due to
physical conditions and decreased cognitive functions. Repetitive brain injuries are
relatively frequent and result in delayed brain recovery and detrimental patient outcomes.
Many incidents of mTBI cases in this study were related to risky behaviors which were
preventable such as drink driving, wearing a helmet when riding a motorcycle, having
fall hazards at home, or not wearing protective equipment at work. Road accident
prevention policy or measures such as drink-don’t-drive, fall reduction or safety
workplace campaigns may be helpful to reduce the incidents at the first place.
Future research should focus on examining effect of self-management support
program in other outcomes not covered in this research such as rate of emergency
department revisits, time in returning to normal activities, cost, and rate of repetitive
brain injury. Alternatively, investigating the effect of such interventions on caregiver
outcomes such as self-efficacy and psychological impacts would expand the body of
knowledge in this field. Long-term follow-up studies at three or six months may be
useful, especially for those with persistent post-concussion symptoms and to study
sustainability of the outcomes. The number of post-concussion symptoms at emergency
department should be taken into consideration to better understand the effect of selfmanagement interventions on severity of the symptoms.
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The overall contribution to science
This study is robust empirical evidence regarding pragmatism of the Individual
and Family Self-management Theory as a theoretical framework in developing selfmanagement support program for individuals with mTBI and family caregivers.
According to the literature reviewed, none of previous studies had used the relatively new
middle-range theory as a theoretical base of their interventions for individuals with
mTBI. This research used the concept of self-management, which was commonly applied
to those with other chronic conditions, to promote a continuing of care after returning to
their home. The research highlighted the need for healthcare reform to expand beyond
acute care settings to cover the entire continuum of the brain injury to minimize
consequences of the critical injury and support them to return to their normal. Persistent
symptoms and long-term challenges after mTBI are common, necessitating a more
proactive and continuing approach to improve patient outcomes and quality of healthcare.
The study developed a program with the emphasis of family involvement,
culturally tailored strategies, and repetitive brain injury prevention which bridged some
gaps of the literature in this field. Family involvement was addressed in children and
adolescents with mTBI. This study underlined that family involvement is one of the most
important social support and resources for adults after mTBI too, given that cognitive
remaining cognitive deficits are common and readiness to learn detailed discharge
instructions at once before discharge is compromised among the patients.
Part of this dissertation research was the development of two research
instruments: Self-Management Support behaviors after mTBI Scale and Caregiving
Performance for Individuals with mTBI Scale. Most instrument in the literature measured
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general health behaviors or behaviors for persons with other conditions, not specifically
for individuals with mTBI. The researcher also translated all four instruments used to
measure the outcome variables using translation - back translation technique. The
instruments were content and culturally validated before use. Thus, the instruments can
be useful for other researcher who are interested in conducting studies in this area using
these instruments (both Thai and English versions), especially in Thailand. Having
research instrument available for researcher may facilitate research production and
knowledge development in self-management support science.
The results of this study provided strong evidence of some desirable effects of the
self-management support program that culturally and individually tailored based on selfmanagement assessment. The researcher also pointed out areas to further expand
knowledge in this field including additional investigation on other interesting outcomes
that were not covered in this dissertation research such as hospitalization, cost, selfefficacy in managing their symptoms or health conditions, return to normal activities, rate
of repetitive mTBIs, and family caregivers’ psychological outcomes. Extended
interventions for individuals with persistent post-concussion symptoms and multiple
long-term outcome evaluations are recommended.

100

References
Adams, R. S., Larson, M. J., Corrigan, J. D., Ritter, G. A., & Williams, T. V. (2013).
Traumatic brain injury among US active duty military personnel and negative
drinking-related consequences. Substance Use & Misuse, 48(10), 821-836.
doi:10.3109/10826084.2013.797995
Ahman, S., Saveman, B.-I., Styrke, J., Bjornstig, U., & Stalnacke, B.-M. (2013). Longterm follow-up of patients with mild traumatic brain injury: A mixed-methods
study. Journal of Rehabilitation Medicine, 45, 758-764
Andruszkow, H., Burner, J., Deniz, E., Probst, C., Grün, O., Lohse, R., . . . Zeckey, C.
(2013). Subjective impact of traumatic brain injury on long-term outcome at a
minimum of 10 years after trauma- first results of a survey on 368 patients from a
single academic trauma center in Germany. Patient safety in surgery, 7(1), 1-32.
doi:10.1186/1754-9493-7-32
Azulay, J., Smart, C. M., Mott, T., & Cicerone, K. D. (2013). A pilot study examining the
effect of mindfulness-based stress reduction on symptoms of chronic mild
traumatic brain injury/postconcussive syndrome. The Journal of Head Trauma
Rehabilitation, 28(4), 323-331
Baydoun, M., Barton, D. L., & Arslanian-Engoren, C. (2018). A cancer specific middlerange theory of symptom self-care management: A theory synthesis. Journal of
Advanced Nursing. doi:10.1111/jan.13829

101

Belanger, H. G., Barwick, F., Silva, M. A., Kretzmer, T., Kip, K. E., & Vanderploeg, R.
D. (2015). Web-based psychoeducational intervention for postconcussion
symptoms: A randomized trial. Military medicine, 180(2), 192-200.
doi:10.7205/MILMED-D-14-00388
Bell, K. R., Fann, J. R., Brockway, J. A., Cole, W. R., Bush, N. E., Dikmen, S., . . .
Temkin, N. (2017). Telephone problem solving for service members with mild
traumatic brain injury: A randomized clinical trial. Journal of Neurotrauma,
34(2), 313-321. doi:10.1089/neu.2016.4444
Benner, A., Abdul Rahman, Y. S., Abdel Aleem, E. Y., & Khalid, M. K. (2011). Trends
and characteristics of head and neck injury from falls: A hospital-based study,
Qatar, Sultan Qaboos Univ Med J, 11, 244-251.
Biester, R. C., Krych, D., Schmit, M. J., Parrott, D., Katz, D. I., Abate, M. & Hirshson, C.
I. (2016). Individuals with traumatic brain injury and their significant others’
perceptions of information given about the nature and possible consequences of
brain injury: Analysis of a national survey. Professional Case Management,
21(1), 22-33. Doi: 10.1097/NCM.00000000000000140
Bombardier, C. H., Fann, J. R., Temkin, N. R., Esselman, P. C., Barber, J., & Dikmen, S.
S. (2010). Rates of Major Depressive Disorder and Clinical Outcomes Following
Traumatic Brain Injury. JAMA, 303(19), 1938-1945. doi:10.1001/jama.2010.599
Bonis, S. A., & Sawin, K. J. (2016). Risks and protective factors for stress selfmanagement in parents of children with autism spectrum disorder: An integrated
review of the literature. Journal of Pediatric Nursing, 31(6), 567-579. doi:
10.1016/j.pedn.2016.08.006

102

Bosch, M., McKenzie, J. E., Mortimer, D., Tavender, E. J., Francis, J. J., Brennan, S.
E.…& Green, S. E. (2014). Implementing evidence-based recommended practices
for the management of patients with mild traumatic brain injuries in Australian
emergency care departments: Study protocol for a cluster randomized controlled
trial. Trials Journal, 15(1), 281-300. doi: 10.1186/1745-6215-15-281.
Bryant, R. A., O'Donnell, M. L., Creamer, M., McFarlane, A. C., Clark, C. R., & Silove,
D. (2010). The Psychiatric Sequelae of Traumatic Injury. American Journal of
Psychiatry, 167(3), 312-320. doi: 10.1176/appi.ajp.2009.09050617
Burnard, P., & Naiyapatana, W. (2004). Culture and communication in Thai nursing: A
report of an ethnographic study. International Journal of Nursing Studies, 41(7),
755-765. doi: 10.1016/j.ijnurstu.2004.03.002
Carroll, L., Cassidy, J. D., Holm, L., Kraus, J., Coronado, V., & Injury, W. H. O. C. C. T.
F. o. M. T. B. (2004). Methodological issues and research recommendations for
mild traumatic brain injury: The WHO Collaborating Centre Task Force on Mild
Traumatic Brain Injury. Journal of Rehabilitation Medicine, 36(Supplement 43),
113-125. doi:10.1080/16501960410023877
Casida, J., Aikens, J., Pagani, F., Ewald, G., Craddock, H., Pavol, M., . . . Yang, J.
(2018). Advancing the science of self‐management in adults with long‐term left
ventricular assist devices. Artificial Organs, 42(11), 1095-1103.
doi:10.1111/aor.13113
Centers for Disease Control and Prevention (CDC). (2015). Traumatic brain injury data
and statistics. Retrieved from http://www.cdc.gov /traumaticbraininjury
/index.html

103

Centers for Disease Control and Prevention (CDC). (2020). Mild traumatic brain injury
and concussion:Information for Adults: Discharge instruction. Retrieved from
https://www.cdc.gov /traumaticbraininjury/pdf/TBI_Patient_Instructions-a.pdf
Chayaput, P., Utriyaprasit, K., Bootcheewan, S. & Thosingha, O. (2014). Coping and
health problems of caregivers of survivors with traumatic brain injury. ColumbiaJunio, 14(2), 170-183.
Damkliang, J., Considine, J., Kent, B., & Street, M. (2015). Using an evidence‐based care
bundle to improve initial emergency nursing management of patients with severe
traumatic brain injury. Journal of Clinical Nursing, 24(23-24), 3365-3373.
doi:10.1111/jocn.12923
Dams-O'Connor, K., Spielman, L., Singh, A., Gordon, W. A., Lingsma, H. F., Maas, A.
I., . . . Yuh, E. L. (2013). The impact of previous traumatic brain injury on health
and functioning: a TRACK-TBI study. J Neurotrauma, 30(24), 2014-2020.
doi:10.1089/neu.2013.3049
Danielle van Pelt, E., de Kloet, A., Hilberink, S. R., Lambregts, S. A., Peeters, E.,
Roebroeck, M. E., & Catsman-Berrevoets, C. E. (2011). The incidence of
traumatic brain injury in young people in the catchment area of the University
Hospital Rotterdam, The Netherlands. Eur J Paediatr Neurol, 15(6), 519-526.
doi:10.1016/j.ejpn.2011.05.005

104

Department of Veterans Affairs & Department of Defense. (2016). Management of
Concussion-Mild Traumatic Brain Injury (MTBI) Clinical Practice Guidelines.
2016. Retrieved from https://www.healthquality.va.gov/guidelines/Rehab/mtbi/
Devonish, J. A., Homish, D. L., Vest, B. M., Daws, R. C., Hoopsick, R. A., & Homish,
G. G. (2017). The impact of military service and traumatic brain injury on the
substance use norms of army reserve and national guard soldiers and their
spouses. Addict Behav, 72, 51-56. doi:10.1016/j.addbeh.2017.03.012
Drummond, M., Douglas, J., & Olver, J. (2013). 'If I haven't got any smell . I'm out of
work': Consequences of olfactory impairment following traumatic brain injury.
Brain Injury, 27(3), 332-345. doi:10.3109/02699052.2012.750743
Fakharian, E., Mohamedmadzadeh, M., Bedgagmehr, S., Sabri, H. R., Mirzadez, A. S. &
Mohammadzadez, J. (2016). Repetitive traumatic brain injury in patients from
Rastan, Iran, Trauma Mon, 21, e23869.
Falk, A. (2012). A nurse-led pediatric head injury follow-up service. Scandinavian
Journal of Caring Sciences, 27, 51-56. doi: 10.1111/j/1471-6712.2-12.00999.x
Fawcett, J. (2005). Criteria for evaluation of theory. Nursing Science Quarterly, 18(2),
131-135. doi:10.1177/0894318405274823
Field, A. (2018). Discovering statistics using IBM SPSS statistics, California: Sage
Publication.
Fink, A. (2009). Conducting research literature reviews: From the internet to paper
(3rd ed.). California: SAGE Publication.

105

Firmawati, E., Songwathana, P., & Kitrungrote, L. (2015). Effect of self-efficacy
enhancing education program on family caregivers’ competencies in caring for
patients with mild traumatic brain injury in Yogyakarta, Indonesia. Nurse Media:
Journal of Nursing, 4(2), 767-783. doi:10.14710/nmjn.v4i2.8385
Grady, P. A., & Gough, L. L. (2014). Self-management: A comprehensive approach to
management of chronic conditions. American journal of public health, 104(8),
e25-e31. doi:10.2105/AJPH.2014.302041
Guerrier, G., Morisse, E., Barguil, Y., Gervolino, S., & Lhote, E. (2015). Severe
traumatic brain injuries from motor vehicle-related events in New Caledonia:
Epidemiology, outcome, and public health consequences. Aust N Z J Public
Health, 39(2), 188-191. doi:10.1111/1753-6405.12362
Haagsma, J. A., Scholten, A. C., Andriessen, T. M. J. C., Vos, P. E., Van Beeck, E. F., &
Polinder, S. (2015). Impact of depression and post-traumatic stress disorder on
functional outcome and health-related quality of life of patients with mild
traumatic brain injury. Journal of Neurotrauma, 32(11), 853.
Hahn-Goldberg, S., Jeffs, L., Troup, A., Kubba, R., & Okrainec, K. (2018). "We are
doing it together”, the integral role of caregivers in a patients' transition home
from the medicine unit. PloS One, 13(5), e0197831-e0197831. doi:
10.1371/journal.pone.0197831
Haring, R. S., Canner, J. K., Asemota, A. O., Gorge, B. P., Selvarajah, S., Haider, A. H.,
& Schneider, E. B. (2015). Trends in incidence and severity of sports-related
traumatic brain injury (TBI) in the emergency department, 2006-2011. Brain
Injury, 29(7-8), 988-992. doi:10.3109/02699052. 2015.1033014

106

Herrmann, N., Rapoport, M. J., Rajaram, R. D., Chan, F., Kiss, A., Ma, A. K., . . .
Lanctot, K. L. (2009). Factor analysis of the Rivermead Post-Concussion
Symptoms Questionnaire in mild-to-moderate traumatic brain injury patients.
The Journal of neuropsychiatry and clinical neurosciences, 21(2), 181-188.
doi:10.1176/jnp.2009.21.2.181
Ho, C. H., Liang, F. W., Wang, J. J., Chio, C. C., & Kuo, J. R. (2018). Impact of
grouping complications on mortality in traumatic brain injury: A nationwide
population-based study. PLoS One, 13(1), e0190683.
doi:10.1371/journal.pone.0190683
Huckans, M., Pavawalla, S., Demadura, T., Kolessar, M., Seelye, A., Roost, N.,
Twamley, E. W., & Storzbach, D. (2010). A pilot study examining effects of
group-based cognitive strategy training treatment on self-reported cognitive
problems, psychiatric symptoms, functioning, and compensatory strategy use in
OIF/ OEF combat veterans with persistent mild cognitive disorder and history of
traumatic brain injury. Journal of Rehabilitation Research & Development, 47(1),
43-60.
Hunt, T. N., Harris, L., & Way, D. (2017). The impact of concussion education on the
knowledge and perceived expertise of novice health care professionals. Athletic
Training Education Journal, 12(1), 26-38. doi:10.4085/120126
Hyatt, K. S. (2014). Mild traumatic brain injury. AJN, 114(11), 36-42.
Hyatt, K. S., Davis, L. L., & Barroso, J. (2015). Finding the new normal: Accepting
changes after combat-related mild traumatic brain injury. Clinical Scholarship,
47(4), 300-309. doi: 10.11111/jnu.12143

107

Ishikawa, F., Suzuki, S., Okumiya, A. & Shimizu, Y. (2010). Experiences of family
members acting as primary caregivers for patients with traumatic brain injury.
Rehabilitation Nursing, 36(2), 73-82.
Johns Hopkins Hospital/Johns Hopkins School of Nursing. (2017). Research appraisal:
Evidence level and quality guide. Retrieved from https://www.
hopkinsmedicine.org/ evidence-based-practice/_docs/appendix_c_evidence
_level_ quality_guide.pdf
Jongudomkarn, D., Forgeron, P. A., Siripul, P., & Finley, G. A. (2012). My child you
must have patience and Kreng Jai: Thai parents and child pain. Journal of Nursing
Scholarship, 44(4), 323-331. doi:10.1111/j.1547-5069.2012.01467.x
Jourdan, C., Azouvi, P., Genet, F., Selly, N., Josseran, L., & Schnitzler, A. (2018).
Disability and health consequences of traumatic brain injury: National Prevalence.
Am J Phys Med Rehabil, 97(5), 323-331. doi:10.1097/PHM.0000000000000848
Kannan, S., Chandramohan, V., & Kannan, S. R. (2017). Efficacy of cognitive
intervention using CogSMART in the management of cognitive problems in mild
traumatic brain injury. Indian Journal of Health and Wellbeing, 8(9), 1008-1011.
Kendall, E., & Terry, D. J. (2008). Understanding adjustment following traumatic brain
injury: Is the Goodness-of-Fit coping hypothesis useful? Social Science &
Medicine, 67(8), 1217-1224. doi: 10.1016/j.socscimed.2008.05.033
King, E. G., Kretzmer, T. S., Vanderploeg, R. D., Asmussen, S. B., Clement, V. L., &
Belanger, H. G. (2013). Pilot of a novel intervention for postconcussive
symptoms in active duty, veterans, and civilians. Rehabilitation Psychology,
58(3), 272-279. doi:10.1037/a0033116

108

Knodel, J., Teerawichitchainan, B., & Pothisiri, W. (2018). Caring for Thai older persons
with long-term care needs. Journal of Aging and Health, 30(10), 1516-1535.
doi.org/10.1177/0898264318798205
Kowalski, R. G., Haarbauer-Krupa, J. K., Bell, J. M., Corrigan, J. D., Hammond, F. M.,
Torbey, M. T., . . . Whiteneck, G. G. (2017). Acute ischemic stroke after
moderate to severe traumatic brain injury: Incidence and impact on outcome.
Stroke, 48(7), 1802-1809. doi:10.1161/STROKEAHA.117.017327
Kutzleb, J. (2012). Evidence-based practice nursing interventions for improved functional
and cognitive outcomes in the traumatic brain injury patient. Journal of Nursing
Care, 1(3). doi: 10.4172/2167-1168.1000110
Leibson, C. L., Brown, A. W., Ransom, J. E., Diehl, N. N., Perkins, P. K.,…Mandrekar,
J. (2011). Incidence of traumatic brain injury across the full disease spectrum:
A population-based medical record review study. Epidemiology, 22, 836-844.
Lew, H. L., Garvert, D. W., Pogoda, T. K., Hsu, P.-T., Devine, J. M., White, D. K., . . .
Goodrich, G. L. (2009). Auditory and visual impairments in patients with blastrelated traumatic brain injury: Effect of dual sensory impairment on functional
independence measure. The Journal of Rehabilitation Research and Development,
46(6), 819. doi:10.1682/jrrd.2008.09.0129
Lewis, F. D., & Horn, G. J. (2017). Depression following traumatic brain injury: Impact
on post-hospital residential rehabilitation outcomes. NeuroRehabilitation, 40(3),
401-410. doi:10.3233/NRE-161427

109

Limpanichkul, Y., & Magilvy, K. (2004). Managing caregiving at home: Thai caregivers
living in the United States. Journal of Cultural Diversity, 11(1), 18-24.
Lorig, K. R., & Holman, H. R. (2003). Self-management education: History, definition,
outcomes, and mechanisms. Annuals of Behavioral Medicine, 26(1), 1-7.
doi:10.1207/S15324796ABM2601_01
Lundberg, P. C. (2000). Cultural care of Thai immigrants in Uppsala: A study of
transcultural nursing in Sweden. Journal of Transcultural Nursing, 11(4), 274280. https://doi.org/10.1177/104365960001100405
MacDonald, C. L., Johnson, A. M., Nelson, E. C., Werner, N. J., Fang, R., Flaherty, S. F.,
& Brody, D. L. (2014). Functional status after blast-plus-impact complex
concussive traumatic brain injury in evacuated United States military personnel.
Journal of Neurotrauma, 31(10), 889-898. doi:10.1089/neu.2013.3173
Maguen, S., Madden, E., Lau, K. M., & Seal, K. (2012). The impact of head injury
mechanism on mental health symptoms in veterans: Do number and type of
exposures matter? Journal of Trauma Stress, 25(1), 3-9. doi:10.1002/jts.21669
Makela, P., Jones, F., de Sousa de Abreu, M. I., Hollinshead, L., & Ling, J. (2019).
Supporting self‐management after traumatic brain injury: Codesign and
evaluation of a new intervention across a trauma pathway. Health Expectations,
22(4), 632-642. doi:10.1111/hex.12898
Malec, J. F., Hammond, F. M., Flanagan, S., Kean, J., Sander, A., Sherer, M., & Masel,
B. E. (2013). Recommendations from the 2013 Galveston Brain Injury
Conference for implementation of a chronic care model in brain injury. The
Journal of Head Trauma Rehabilitation, 28(6), 476.

110

Malone, H. E., Nicholl, H., & Coyne, I. (2016). Fundamentals of estimating sample size.
Nurse Researcher, 23(5), 21.
Marshall, S., Bayley, M., McCullagh, S., Velikonja, D., Berrigan, L., Ouchterlony, D., . .
. mTBI Expert Consensus Group. (2015). Updated clinical practice guidelines for
concussion/mild traumatic brain injury and persistent symptoms. Brain Injury,
29(6), 688-700.
Matuseviciene, G., Eriksson, G. & DeBoussard, C. N. (2016). No effect on an early
intervention after mild traumatic brain injury on activity and participation: A
randomized control trial. Journal of Rehabilitation Medicine, 48, 19-26. doi:
10.2340/16501977-2025
Mendez, M. F., Owens, E. M., Reza Berenji, G., Peppers, D. C., Liang, L.-J., & Licht, E.
A. (2013). Mild traumatic brain injury from primary blast vs. blunt forces: postconcussion consequences and functional neuroimaging. NeuroRehabilitation,
32(2), 397-407. doi:10.3233/NRE-130861
Menon, D., Schwab, K., Wright, D., Mass, A. (2010). Position statement: Definition of
traumatic brain injury. Archives in Physical Medicine & Rehabilitation, 91,
1637-1640.
Millis, S. L., Brady, T. J., Jayanthan, J., Ziabakhsh, S., & Sargious, P. M. (2017). Toward
consensus on self-management support: The international chronic condition selfmanagement support framework. Health Promotion International, 32(6), 942.
doi:10.1093/heapro/daw030

111

Mittler-Matica, R. (2015). On traumatic brain injury epidemiological data collected from
a county hospital in Romania and an estimation of psychiatric consequences
thereof. Romanian Neurosurgery, 22(1), 43-50. doi:10.1515/romneu-2015-0005
Mohamed, W. R. A., Leach, M. J., Reda, N. A., Abd‐Ellatif, M. M., Mohammed, M. A.,
& Abd‐Elaziz, M. A. (2018). The effectiveness of clinical pathway‐directed care
on hospitalisation‐related outcomes in patients with severe traumatic brain injury:
A quasi‐experimental study. Journal of Clinical Nursing, 27(5-6), e820-e832.
doi:10.1111/jocn.14194
Moore, M., Winkelman, A., Kwong, S., Segal, S. P., Manley, G. T., & Shumway, M.
(2014). The emergency department social work intervention for mild traumatic
brain injury (SWIFT-acute): A pilot study. Brain Injury, 28(4), 448-455.
doi:10.3109/02699052.2014.890746
Moorin, R., Miller, T. R., & Hendrie, D. (2014). Population-based incidence and 5-year
survival for hospital-admitted traumatic brain and spinal cord injury, Western
Australia, 2003-2008. J Neurol, 261(9), 1726-1734. doi:10.1007/s00415-0147411-y
Muenchberger, H., Kendall, E., Kennedy, A., & Charker, J. (2011). Living with brain
injury in the community: Outcomes from a community-based self-management
support (CB-SMS) programme in Australia. Brain Injury, 25(1), 23-34.
doi:10.3109/02699052.2010.531689

112

Nguyen, R., Fiest, K. M., McChesney, J., Kwon, C. S., Jette, N., Frolkis, A. D., . . .
Gallagher, C. (2016). The International incidence of traumatic brain injury: A
systematic review and meta-analysis. Canadian Journal of Neuro Science, 43(6),
774-785. doi:10.1017/cjn.2016.290
Numminen, H. J. (2011). The incidence of traumatic brain injury in an adult population-how to classify mild cases? Eur J Neurol, 18(3), 460-464. doi:10.1111/j.14681331.2010.03179.x
Ontario Neurotrauma Foundation. (2018). Guidelines for concussion/mild traumatic brain
injury & persistent symptoms. Retrieved from https:// braininjuryguidelines.org /
concussion
Palm, S., Ronnback, L., & Johansson, B. (2017). Long-term mental fatigue after
traumatic brain injury and impact on employment status. Journal of
Rehabilitation Medicine, 49(3), 228-233. doi:10.2340/16501977-2190
Panthong, W. (2012). The development of a clinical practice guideline for assessment of
mild head injury patients in emergency room. Journal of Phrapokklao Nursing
College, 24(1), 44-56.
Perez, K., Novoa, A. M., Santamarina-Rubio, E., Narvaez, Y., Arrufat, V., & Borrell,
C., . . . (2012). Incidence trends of traumatic spinal cord injury and traumatic
brain injury in Spain, 2000-2009. Accid Anal Prev, 46, 37-44.
doi:10.1016/j.aap.2011.12.004

113

Petrie, E. C., Cross, D. J., Yarnykh, V. L., Richards, T., Martin, N. M., Pagulayan, K., . . .
Peskind, E. R. (2014). Neuroimaging, behavioral, and psychological sequelae of
repetitive combined blast/impact mild traumatic brain injury in Iraq and
Afghanistan war veterans. Journal of Neurotrauma, 31(5), 425-436.
doi:10.1089/neu.2013.2952
Phuenpathom N. & Srikitwilaikul T. Editors. (2019). Clinical practice guideline for
traumatic brain injury. Bangkok: Thana Press Co., Ltd.
Piyakong, D. (2014). Challenges faced by Thai families when a loved one has a traumatic
brain injury. Archives of Psychiatric Nursing, 28(3), 220-221.
doi:10.1016/j.apnu.2014.03.001
Potter, S., Leigh, E., Wade, D., & Fleminger, S. (2006). The Rivermead Post Concussion
Symptoms Questionnaire: A confirmatory factor analysis. Journal of Neurology,
253(12), 1603-1614. doi:10.1007/s00415-006-0275-z
Pugh, J. D., Williams, A. M., Bentley, B., Pienaar, C. A., McCoy, K., & Monterosso, L.
(2019). Neurological patients’ and caregivers’ post-discharge challenges explored
in a World Café. Collegian. doi:10.1016/j.colegn.2019.02.004
Rauh, M. J., Aralis, H. J., Melcer, T., Macera, C. A., Sessoms, P., Bartlett, J., &
Galarneau, M. R. (2013). Effect of traumatic brain injury among U.S.
servicemembers with amputation. The Journal of Rehabilitation Research and
Development, 50(2), 161. doi:10.1682/jrrd.2011.11.0212
Richard, A. A., & Shea, K. (2011). Delineation of Self‐Care and Associated Concepts.
Journal of Nursing Scholarship, 43(3), 255-264. doi:10.1111/j.15475069.2011.01404.x

114

Ryan, P., Papanek, P., Csuka, M. E., Brown, M. E., Hopkins, S., Lynch, S., . . . Striving
to be Strong, T. (2018). Background and method of the striving to be strong study
a RCT testing the efficacy of a m-health self-management intervention.
Contemporary Clinical Trials, 71, 80-87. doi:10.1016/j.cct.2018.06.006
Ryan, P., & Sawin, K. J. (2009). The Individual and Family Self-Management Theory:
Background and perspectives on context, process, and outcomes. Nursing
Outlook, 57(4), 217-225.e216. doi:10.1016/j.outlook.2008.10.004
Scholten, A. C., Haagsma, J. A., Andriessen, T. M. J. C., Vos, P. E., Steyerberg, E. W.,
Beeck, E. F., & Polinder, S. (2015). Health-related quality of life after mild,
moderate and severe traumatic brain injury: Patterns and predictors of suboptimal
functioning during the first year after injury. Injury, 46, 616-624.
Selassie, A. W., Wilson, D. A., Pickelsimer, E. E., Voronca, D. C., Williams, N. R., &
Edwards, J. C. (2013). Incidence of sport-related traumatic brain injury and risk
factors of severity: a population-based epidemiologic study. Ann Epidemiol,
23(12), 750-756. doi:10.1016/j.annepidem. 2013.07.022
Siman-Tov, M., Radomislensky, I., Knoller, N., Bahouth, H., …Klein, Y. (2016).
Incidence and injury characteristics of traumatic brain injury: Comparison
between children, adults, and seniors in Israel. Brain Injury, 30, 83-89.

115

Silverberg, N. D., Iaccarino, M. A., Panenka, W. J., Iverson, G. L., McCulloch, K. L.,
Dams-O’Connor, K., . . . American Congress of Rehabilitation Medicine Brain
Injury Interdisciplinary Special Interest Group Mild TBI Task Force. (2020).
Management of concussion and mild traumatic brain injury: A Synthesis of
practice guidelines. Archives of Physical Medicine and Rehabilitation, 101(2),
382-393.
Sowattanangoon, N., Kotchabhakdi, N., & Petrie, K. J. (2009). The influence of Thai
culture on diabetes perceptions and management. Diabetes Research and Clinical
Practice, 84(3), 245-251.
Steinbuchel, N. v., Ruben, G. L. R., Sasse, N., Wilson, L., Otto, C., Mullins, R., . . .
Gibbons, H. (2017). German validation of Quality of Life after Brain Injury
(QOLIBRI) assessment and associated factors. PLoS One, 12(5), e0176668.
doi:10.1371/journal.pone.0176668
Strandberg, T., Orebro, u., & Halsovetenskapliga, I. (2009). Adults with acquired
traumatic brain injury: experiences of a changeover process and consequences in
everyday life. Social work in health care, 48(3), 276.
Suffoletto, B., Wagner, A. K., Arenth, P. M., Calabria, J., Kingsley, E., Kristan, J., &
Callaway, C. W. (2013). Mobile phone text messaging to assess symptoms after
mild traumatic brain injury and provide self-care support: A pilot study. The
Journal of head trauma rehabilitation, 28(4), 302-312.

116

Tavender, E. J., Bosch, M., Gruen, R. L., Green, S. E., Knott, J., Francis, J. J.,…&
Connor, D. A. (2014). Understanding practice: The factors that influence
management of mild traumatic brain injury in the emergency department-a
qualitative study using the theoretical domains framework. Implementation
Science, 9(1), 8-16. Retrieved from https://implementationscience.
Biomedcentral.com /articles/10.1186/1748-5908-9-8
Thailand Status of Road Safety. (2012). Retrieved from http://www.thaincd.com/
document/ file/info/injured/116Thailand-status-of-road-safety.pdf
Thaiudom, A. & Lumnok, N. (2018). Development and Evaluation of Evidence-based
Nursing Protocol for Patients with Moderate to Severe Traumatic Brain Injury.
Journal of The Royal Thai Army Nurses 19(3), 107-116.
Theadom, A., Starkey, N., Barker-Collo, S., Jones, K., Ameratunga, S., Feigin, V., & on
behalf of the, B. y. R. G. (2018). Population-based cohort study of the impacts of
mild traumatic brain injury in adults four years post-injury. PLoS One, 13(1),
e0191655. doi:10.1371/journal.pone.0191655
Udlis, K. A. (2011). Self‐management in chronic illness: concept and dimensional
analysis. Journal of Nursing and Healthcare of Chronic Illness, 3(2), 130-139.
doi:10.1111/j.1752-9824.2011.01085.x
Umberson, D., & Karas Montez, J. (2010). Social Relationships and Health: A Flashpoint
for Health Policy. Journal of Health and Social Behavior, 51(1_suppl), S54-S66.
doi:10.1177/0022146510383501

117

Varner, C. E., McLeod, S., Nahiddi, N., Lougheed, R. E., Dear, T. E., Borgundvaag, B.,
& Olson, J. E. (2017). Cognitive rest and graduated return to usual activities
versus usual care for mild traumatic brain injury: A randomized controlled trial of
emergency department discharge instructions. Academic Emergency Medicine,
24(1), 75-82. Doi:10.1111/acem.13073
Verchota, G., & Sawin, K. J. (2016). Testing components of a Self-Management Theory
in adolescents with type 1 diabetes mellitus. Nursing Research, 65(6), 487-495.
Doi:10.1097/NNR.0000000000000180
Vikane, E., Hellstrom, T., Roe, C., Bautz-Holter, E., Abmus, J. & Skouen, J. S. (2017).
Predictors for return to work in subjects with mild traumatic brain injury.
Behavioral Neurology, 12(3). Doi: 10.1155/2016/8026414

118

Appendices

119

Appendix A
Table 1
The 4-week Self-management Support Interventions
Interventions
At discharge
(1 hour)

Schedule
telephone
intervention
(Week 1)
(15-30 minutes)

Schedule
telephone
intervention
(Week 2)
(15-30 minutes)

For individuals with mTBI
Patient assessment identify selfmanagement barriers/facilitators
Self-management booklet for
patients (general information of
mTBI, common symptoms, symptom
management, expected recovery,
warning signs for emergency care, a
gradual return to daily activities,
healthy lifestyles to promote brain
recovery and repetitive injury
prevention and reassurance of
desirable recovery)

For family caregivers
Assess caregivers’ barriers and
facilitators in supporting the
patient at home
Self-management support
booklet for the family caregiver
(essential content is as in the
patient booklet with additional
patient observation tool and
family roles in observing
changes/consequences of mTBI
and how to support the patients)

Assess post-concussion symptoms
and provide strategies to manage
symptoms each patient is
experiencing and warning signs)
Addressing physical and cognitive
rest, use of cognitive compensatory
techniques, how to return to daily
activities safely and gradually
A brief mindfulness practice
Emotional support: accepting the
condition, stay with the present, a
reassurance of favorable recovery,
and addressing their
inquiries/concerns

Follow-up the use of a tool
provided to monitor the
patient’s symptoms and warning
signs
Providing strategies that the
family caregivers can do to
alleviate the symptoms the
patient is having
Motivate caregivers to
encourage the patient to practice
mindfulness
Emotional support by
addressing their
inquiries/concerns

Follow-up post-concussion
symptoms and warning signs, and
facilitate a gradual return to daily
activities
Asking the patient’s experience in
managing their health at home in
the past week
strategies the patient use the reduce
the symptoms
Healthy lifestyles to promote brain
recovery (e.g., diet for brain
healing, sleep hygiene, stress
reduction)
A brief mindfulness practice
Providing positive feedback for
desirable performance and response
to patients’ inquiries/concerns

Follow-up caregivers’ practice
in monitoring the patient’s
symptom
Asking how they support the
patient in the past week
Healthy lifestyles to promote
brain recovery (e.g., diet for
brain healing, sleep hygiene,
stress reduction)
Motivate caregivers to
encourage the patient to practice
mindfulness
Providing positive feedback for
desirable performance and
response to caregivers’
inquiries/concerns
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Interventions
Schedule
telephone
intervention
(Week 3)
(15-30 minutes)

Schedule
telephone
intervention
(Week 4)
(15-30 minutes)

Two weeks after
completing the
program
(Week 6)
20-30 minutes

For individuals with mTBI
Follow-up post-concussion
symptoms and warning signs and
facilitate a gradual return to daily
activities
Facilitate problem-solving skills
using the 6-step approach: define
the problem, brainstorm solutions,
assess solution options, select the
best solution, apply it, and evaluate
and modify the plan as needed
A brief mindfulness practice
Addressing their inquiries/concerns

For family caregivers
Assess caregivers’ barriers and
facilitators in supporting the
patient at home
Self-management support
booklet for the family caregiver
(essential content is as in the
patient booklet with additional
patient observation tool and
family roles in observing
changes/consequences of mTBI
and how to support the patients)

Follow-up post-concussion
symptoms and warning signs, and
returning to daily activities
The danger of repetitive brain
injury
Risk factors identification
(behavioral and environmental
modification) to prevent
subsequent brain injury
A brief mindfulness practice
Ask how they apply what have
learned to self-manage their health
at home (what worked, what did
not work and their plan to address
remaining issues)
Encourage the patient to continue
applying knowledge and skills
trained to take care of themselves
at home, giving feedback on
performance

Follow-up caregivers’ practice
in monitoring the patient’s
symptom
The danger of repetitive brain
injury
Risk factors identification
(behavioral and environmental
modification) to prevent
subsequent brain injury
Continue to encourage the
patient to practice mindfulness
Ask how they apply what have
learned to support the patient
(what worked, what did not
work, and their plan related to
their caregiving role
Encourage the caregiver to
continue care and support to the
patient

Post-test outcome measurement by
phone (self-management behaviors
after mTBI, post-concussion
symptom, health-related quality of
life)

Post-test outcome measurement
by phone (caregivers’ selfmanagement support behaviors)
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Appendix B
Table 2
Description and Psychometric Properties of Measures
Variables

Name of
measures
/reference

Item
Type
/Number
of items

Item scale

Cronbach’s
alpha/construct
validity from
this study

Postconcussive
symptoms

Rivermead
Post
Concussion
Symptom
Questionnaire

Likert/16

0-4 (Absent
to severe)

Cronbach’s
alpha/construct
validity from
previous
studies
α =.94
.44-.85

Selfmanagement
behaviors

Selfmanagement
behaviors after
mTBI Scale

Likert/13

1-5 (Never
to regularly)

Newly
developed

α =.77
.27-.66

Healthrelated
quality of life

QOLIBRI-OS

Likert/6

1-5 (not at
all to very
satisfied)

α =.86
.30-.90

α =.80
.64-.79

Caregivers’
selfmanagement
support
behaviors

Caregiving
Performance
for Individuals
with mTBI
Scale

Likert/13

1-5 (Never
to regularly)

Newly
developed

α =.74
.39-.65

α =.84
.28-.56

Note α = Cronbach alpha reliability; mTBI = mild traumatic brain injury; QOLIBRI-OS = Quality of Life
After Brain Injury-Overall Scale

122

Appendix C
Table 3
Data Collection Summary Table
Variables

Demographics

Instruments/
Source of data

Demographic
questionnaire

Clinical variables

Data collection time points
At baseline
(At discharge
or by week 1)
×

Two weeks after
program completion
(week 6)

×
Medical records

Individuals’ Selfmanagement behaviors

Self-management
behaviors after mTBI
Scale

×
(By week 1)

×

Post-concussive symptoms

Rivermead Post
Concussion Symptom
Questionnaire

×

×

Health-related quality of
life

QOLIBRI-OS

×

×

Caregivers’ Selfmanagement support
behaviors

Caregiver’s SelfManagement Support
Performance for
Individuals with mTBI
Scale

×
(By week 1)

×

Note: QOLIBRI-OS = Quality of Life After Brain Injury-Overall Scale
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Appendix D
Patient Assessment Form for Individualized Self-Management Support
Interventions for Adults with mTBI)
A. Injury characteristics
1. GCS at admission E………M………..V…………
2. Date and time of injury …………………………………………………………….
3. Cause of injury: ( ) Motor vehicle accident ( ) Fall ( ) Sports specify…………… ( ) Assault 5 ( ) Others, Specify _______
4. Post-traumatic amnesia: ( ) Yes
( ) No
5. Risk group classification ***See the criteria next page*** ( ) Low risk ( ) Moderate risk
( ) High risk
B. Symptom Checklist Since the injury, has the person experienced any of these symptoms more than usual today or in the past day?
(0 = No, 1 =Yes)
Physical (10)
Cognitive (4)
Sleep (4)
Headache
0
1
Feeling mentally foggy
0
1
Drowsiness
0
1
Nausea
0
1
Feeling slowed down
0
1
Sleeping less than usual
0
1
N/A
Vomiting
0
1
Difficulty concentrating
0
1
Sleeping more than usual
0
1
N/A
Balance problems
0
1
Difficulty remembering
0
1
Trouble falling asleep
0
1
N/A
Dizziness
0
1
Cognitive Total (0-4)
_______
Sleep Total (0-4)
_______
Visual problems
0
1
Emotional (4)
Exertion: Do this symptom worsen with:
Physical activity
___ Yes ___ No ____ N/A
Fatigue
0
1
Irritability
0
1
Cognitive activity
___ Yes ___ No ____ N/A
Others, specify………………………………………………………………
Sensitivity to light
0
1
Sadness
0
1
………………………………………………………………………………………
Sensitivity to noise
0
1
More emotional
0
1
………………………………………………………………………………………
Numbness/Tingling
0
1
Nervousness
0
1
Physical Total (0-10)

______
Emotional Total (0-4)
Total score (0-22) ____________

_______

C. Risk Factors for Protected Recovery
Concussion History:

Yes_____

No______

Number of previous concussions:  1
 2  3
 4
 5 and above
Underlying diseases: ( ) Yes, specify__________________________________
( ) No
Current medications: ( ) Yes, specify__________________________________
( ) No

D. Red flags for acute emergency management: Refer to the emergency department with sudden inset of any of the following:
 Headaches that worsen
 Seizures
 Focal neurologic signs
 Looks very drowsy/ can’t be awaken

 Can’t recognize people or place
 Increasing confusion or irritability
 Weakness or numbness in arms/legs
 Repeated vomiting

 Changes in state of conscious
 Neck pain
 Unusual behavioral change

E. Others important information for telephone-based self-management support interventions
➢ Factors facilitating self-management .............................................................................................................................................................................................................
➢ Barriers / challenges for self-management………………………………………………………………………………………………………………………………………………………………………………
➢ risks of repetitive injury .......................................................................................................................................................................................................................................
➢ Note of self-management support plan
…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………….
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
…………….
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Patients’ Demographic and Health and Injury-related Data Form
Part 1: Demographic data
Instruction: Please answer the following questions by giving a check mark on the
parenthesis or filling in the blanks provided
1. Age_______________ years
2. Gender
1 ( ) Male
2 ( ) Female
3. Marital status
1 ( ) Single
2 ( ) Married
3 ( ) Widowed
4 ( ) Divorced
4. Education level
1 ( ) No education / primary school
2 ( ) High school / Diploma level
3 ( ) Bachelor’s degree
4 ( ) Master’s degree and higher
Part 2: Health and Injury-related data
1. GCS at admission
1 ( ) 13
2 ( ) 14
3 ( ) 15
2. Cause of injury
1 ( ) Motor vehicle accident
2 ( ) Fall
3 ( ) Sport injury
4 ( ) Physical assault
5 ( ) Others, specify ________________________________
3. History of previous traumatic brain injury
1 ( ) Yes ………………. Times
2 ( ) No
3. Post-traumatic amnesia
1 ( ) Yes
2 ( ) No
4. Underlying diseases (e.g., diabetes, hypertension, health disease)
1 ( ) Yes, specify__________________________
2 ( ) No
5. Currently taking any medications for medical diseases
1 ( ) Yes, specify _________________________
2 ( ) No
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Appendix E
The Rivermead Post Concussion Symptom Questionnaire (RPQ)
After a head injury or accident some people experience symptoms that can cause worry
or nuisance. We would like to know if you now suffer any of the symptoms given
below. Because many of these symptoms occur normally, we would like you to compare
yourself now with before the accident. For each symptom listed below please circle the
number that most closely represents your answer.
0 = not experienced at all 1 = no more of a problem 2 = a mild problem 3 = a moderate
problem 4 = a severe problem Compared with before the accident, do you now (i.e., over
the last 24 hours) suffer from:
Headaches
Feelings of dizziness
Nausea and/or vomiting
Noise sensitivity (easily upset by loud noise)
Sleep disturbance
Fatigue, tiring more easily
Being irritable, easily angered
Feeling depressed or tearful
Feeling frustrated or impatient
Forgetfulness, poor memory
Poor concentration
Taking longer to think
Double vision
Light sensitivity (easily upset by bright light)
Double vision
Restlessness

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Are you experiencing any other difficulties? Please specify, and rate as above.
1. _______________________________
0
1
2
3
2. _______________________________
0
1
2
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
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Appendix F
Patients’ Self-management Behaviors after mTBI Scale

1. You rest physically and avoid vigorous activities or doing
sports/exercises when having post-concussion symptoms.
2. You rest cognitively by practicing mindfulness and avoid
overthinking, reading for too long, and remembering
complicated things.
3. You alleviate symptoms after brain injury and avoid things
that make the symptoms get worse.
4. You monitor your symptoms and would ask someone to take
you to an emergency department if you detect signs of serious
problems such as repeated vomiting, worse headache, loss of
consciousness, or unable to stay wake, seizure, and weakness or
numbness.
5. You gradually return to study/work as recommended by
healthcare personnel.
6. You perform healthy lifestyles that promote recovery of your
brain, such as having adequate sleep, eating proper nutrition,
using stress reduction, and relaxation techniques.
7. You avoid activities that prohibit brain recovery, such as
smoking, drinking alcohol, and taking recreational drugs.
8. You see the doctor for follow-up/rehabilitation as scheduled.
9. You find information from reliable resources and seek help
from your family, healthcare providers, or community resources
when experiencing difficulties managing your health at home.
10. You take medications as prescribed by the doctor.
11. You find strategies/solutions to deal with challenges after
brain injuries.
12. You motivate yourself or seek emotional support when
experiencing emotional issues such as stress or anxiety.
13. You assess the patient’s causes/risk factors of traumatic brain
injury and help change the risks/behaviors identified to prevent
subsequent brain injury such as wearing a helmet, avoiding drink
driving, and preventing fall hazards.

Rarely

Sometimes

Often

Regularly

Items

Never

Instruction: Please marking √ in the column that represents how often you perform each action
in the past week. (Never = 0 times a week, rarely = 1-2 times a week, sometimes = 3-4 times a
week, often = 5-6 times a week, and regularly = everyday/every time when needed

1

2

3

4

5
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Appendix G
QUALITY OF LIFE AFTER BRAIN INJURY - Overall Scale (QOLIBRI-OS)

1. Overall, how satisfied are you with your
physical condition?
2. Overall, how satisfied are you with
how your brain is working, in terms of
your concentration, memory, thinking?
3. Overall, how satisfied are you with
your feelings and emotions?
4. Overall, how satisfied are you with
your ability to carry out day to day
activities?
5. Overall, how satisfied are you with
your personal and social life?
6. Overall, how satisfied are you with
your current situation and future
prospects?

Very

Quite

Moderately

Slightly

Questions

Not at all

We would like to know how satisfied you are with different aspects of your life since
your brain injury. For each question, please choose the answer which is closest to how
you feel now (including the past week) and mark the box with an “X”. If you have
problems filling out the questionnaire, please ask for help.
These questions are about how you feel overall now (including the past week).
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Appendix H
Caregivers’ Demographic Data Form
Instruction: Please answer the following questions by giving a check mark on the
parenthesis or filling in the blanks provided
1. Age_______________ years
2. Gender

1 ( ) Male

2 ( ) Female

3. Marital status

1 ( ) Single
3 ( ) Widowed

2 ( ) Married
4 ( ) Divorced

4. Education level

1
2
3
4

(
(
(
(

5. Employment

1
2

( ) Unemployed / retired
( ) Employed

6. Relationship with the patient
1(
2(
3(
4(
5(
6(
7(

) No education / primary school]
) High school / Diploma level
) Bachelor’s degree
) Master’s degree and higher

) Husband
) Wife
) Mother
) Father
) Child
) Sibling
) Others
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Appendix I

1. You encourage the patient to rest physically and avoid
vigorous activities or doing sports/exercises when having
post-concussion symptoms.
2. You support the patient to rest cognitively by practicing
mindfulness and avoid overthinking, reading for too long,
and remembering complicated things.
3. You help the patient to alleviate symptoms after brain
injury and avoid things that make the symptoms get worse.
4. You monitor the patient’s symptoms and would take the
patient to the emergency department if you detect signs of
serious problems such as repeated vomiting, worse headache,
loss of consciousness, or unable to stay wake, seizure, and
weakness or numbness.
5. You help the patient to gradually return to study/work as
recommended by healthcare personnel.
6. You encourage healthy lifestyles that promote recovery of
your brain, such as having an adequate sleep, eating proper
nutrition, using stress reduction and relaxation techniques.
7. You encourage the patient to avoid activities that prohibit
brain recovery, such as smoking, drinking alcohol, and
taking recreational drugs.
8. You make sure the patient sees the doctor for followup/rehabilitation as scheduled.
9. You find information from reliable resources and seek
help from healthcare providers, community resources when
experiencing difficulties caring or supporting the patient at
home.
10. You make sure the patient takes medications as
prescribed by the doctor.
11. You assist the patients in finding strategies to deal with
challenges after brain injuries.
12. You provide emotional support to the patient.
13. You assess the patient’s causes/risk factors of traumatic
brain injury and help change the risks/behaviors identified to
prevent subsequent brain injury such as wearing a helmet,
avoiding drink driving, and preventing fall hazards.

Rarely

Sometimes

Often

Regularly

Items

Never

Caregivers’ Self-management Support Performance for Individuals with mTBI Scale
Instruction: Please marking √ in the column representing how often you perform each action
for the patient in the past week. (Never = 0 times a week, rarely = 1-2 times a week, sometimes
= 3-4 times a week, often = 5-6 times a week, and regularly = everyday

1

2

3

4

5
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Appendix J
Table 4
Comparisons of the demographic characteristics of participants randomized to each
arm at baseline, and those remaining in the study at week 6
Demographic

Age
Mean age (SD)
Range
Gender
Male
Female
Marital Status
Single
Married
Widowed
Divorced
Education
No education
/Primary School
High school/
diploma
Bachelor’s degree
and above
GSC
13
14
15
26(65.0)
Cause of injury
Motor vehicle
accidents
Fall
Sports
Physical assault
Others

All participants at baseline
Intervention Control
p(n=40)
(n=40)
value
n (%)
n (%)
.850b
33.7(15.0)
34.3(15.
7)
20-74
20-76

Remaining participants
Intervention Control
p(n=36)
(n=37)
value
n (%)
n (%)
.868b
34.1(15.5)
34.7(16.
2)
21-74
20-76

.431a

.419*

32(80)
8(20)

29(72.5)
11(27.5)

28(50.9)
27(49.1)

27(49.1)
10(55.6)

.517a
21(52.2)
15(37.5)
4(10.0)
0(0.0)

20 (50.0)
13(32.5)
5(12.5)
2(5.0)

.519b
19(52.8)
13(36.1)
4(11.1)
0(0.0)

19(51.1)
11(29.7)
5(13.5)
2(5.4)

.791a

.669a

6(15)

4(10.0)

6(16.7)

4(8.2)

24(60.0)

25(62.5)

20(55.6)

24(64.9)

10(25.0)

11(27.5)

10(27.8)

9(24.3)

.816a
0(0.0)
14(35.5)

0(0.0)
15(37.5)
25(62.5)

.536a
0(0.0)
13(36.1)
23(63.9)

0(0.0)
14(37.8)
23(62.2)

.633a

.542a

26(65.0)

29(72.5)

23(63.9)

26(70.3)

9(22.5)
1(2.5)
3(7.5)
1(2.5)

4(10)
2(5)
4(10)
1(2.5)

9(25.0)
1(2.8)
2(5.6)
1(2.8)

4(10.8)
2(5.4)
4(10.8)
1(2.7)

Note: a = Chi-square, test, b = independent t-test, Significance at p < .05Table 5
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Table 5
Comparisons of the demographic characteristics of participants randomized to each
arm at baseline, and those remaining in the study (cont.)
All participants at baseline
Intervention
Control
p(n=40)
(n=40)
value
n (%)
n (%)
History pf previous TBI
.363a
Yes
8(20.0)
5(12.5)
No
32(80.0)
35(87.5)

Remaining participants
Intervention Control
p(n=36)
(n=37) value
n (%)
n (%)
.374a
8(22.2)
5(13.5)
28(77.8)
32(86.5)

.469a

.370a

Demographic

Post-traumatic Amnesia
Yes
14(35.0)
No
26(65.0)
Underlying diseases
Yes
14(35.0)
No
26(65.5)
Taking any medications
Yes
9(22.5)
No
31(77.5)

11(27.5)
29(72.5)

13(36.1)
23(63.9)

11(29.7)
26(70.3)

.469a
11(27.5)
29(72.5.2)

.370a
13(36.1)
23(63.9)

11(29.7)
26(70.3)

.793a
10(25.0)
30(75.0)

.787a
8(22.2)
28(77.8)

Risk classification
.618a
Low risk
3(7.5)
3(7.5)
3(8.3)
Moderate risk
30(75.0)
33(82.5)
26(72.2)
High risk
7(17.5)
4(10.0)
7(19.4)
a
b
Note: = Chi-square, test, = independent t-test, Significance at p < .05

10(27.0)
27(73.0)
.580a
3(8.1)
30(81.1)
4(10.8)
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Table 6
Comparisons of the demographic characteristics of family caregivers randomized to
each arm at baseline, and those remaining in the study (cont.)

Demographic

All participants at baseline
Intervention
Control
p(n=40)
(n=40)
value
n (%)

Age (years)
Mean (SD)
Range

n (%)
.396a

38.83 (12.09)
20-65

36.67
(10.36)
21-54

Remaining participants
Interventi
Control
pon
(n=37)
value
(n=36)
n (%)
n (%)
.349b
38.64
36.14
(12.52)
(10.06)
20-65
21-54

.626a
Gender
Male
Female

11 (27.50)
29 (72.50)

.863a
11 (30.60)
25 (69.40)

13 (32.50)
27 (67.50)

12 (32.40)
25 (67.60)

.820a
Marital Status
Single
Married
Divorced

5 (12.50)
33 (82.50)
2 (5.00)

.721a
5 (13.90)
29 (80.60)
2 (5.60)

7 (17.50)
31 (77.50)
2 (5.99)

7 (18.90)
29 (78.40)
1 (2.70)

.673a
Education
Primary School or less
High school/ diploma
Bachelor’s degree or
higher
Working status
Unemployed / retired
Employed
Relationship with the
patient
Husband/wife
Mother/father
Child
Sibling

3 (7.50)
17 (45.00)
17 (42.50)

1 (2.50)
16 (40.00)
21 (52.50)

.768a
3 (8.30)
15 (41.70)
18 (50.00)

1 (2.70)
16 (42.30)
20 (54.00)

.288a
6 (15.00)
34 (85.00)

.124a
6 (16.70)
30 (83.30)

3 (7.50)
37 (92.50)

2 (5.40)
35 (94.60)

.532a
16 (40.00)
11 (27.50)
4 (10.00)
9 922.50)

6 (15.00)
10 (25.00)
8 (20.0)
10 (25.00)

.616a
14 (38.90)
9 (25.00)
4 (11.10)
9 (25.00)

Note: a = Chi-square, test, b = independent t-test, Significance at p < .05

10 (27.00)
9 (12.30)
8 (21.60)
10 (27.00)
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Table 7
Comparisons of the demographic characteristics of participants randomized to each arm
at baseline, and those remaining in the study (cont.)

Demographic

All participants at baseline
Intervention
Control
p(n=40)
(n=40)
value
n (%)
n (%)
.847b

Post-concussion
symptom severity
Mean (SD)
14.4(6.3)
Range
4-29
Patients’ selfmanagement
behaviors
Mean (SD)
Range
Quality of life
after brain
injury
Mean (SD)
Range

14.13(5.1)
4-23

Remaining participants
Intervention
Control
p(n=36)
(n=37)
value
n (%)
n (%)
.569b

14.9(6.3)
4-29

14.1(5.3)
4-23

.551b

3.1(.3)
2.5-3.8

3.1(.2)
2.6-3.9

.369b

3.0(.3)
2.6-3.8

3.1(.2)
2.6-3.9
.088b

.186
62.2(12.2)
45.8-83.3

65.5(10.0)
45.8-83.3

b

61.0(12)
45.8-83.3

66.5(10.4)
45.83-83.3

.240b
.180b
Caregivers’selfmanagement
support
behaviors
3.1(.3)
3.0(.4)
3.1(.3)
3.0(.4)
Mean (SD)
2.5-3.8
2.5-3.8
2.5-3.8
2.2-4.1
Range
Note: *= Fisher’s exact test, a = Chi-square, test, b = independent t-test, Significance at p < .05

134

Table 8
Independent sample t-tests of the number of post-concussion symptoms between the
intervention and the control groups at baseline and 2 weeks post-intervention

Intervention
Control
Time
Group
Group
M (SD)
M (SD)
Number of post-concussion symptoms
Baseline
6.78 (2.65)
5.89 (1.97)
Post-intervention
.86 (1.31)
2.86 (2.12)

Mean
difference

p-value a

.89
-2.00

.293
<.001*

Note: M= mean, SD = standard deviation, Significance at p < .05
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Table 8
Randomized Controlled Trials of Self-management Support Interventions for Adults with Mild Traumatic Brain Injury (mTBI)
Author, Year

Setting/Sample/

Methods/Interventions

Findings

Design
Belanger et al., • Military/veteran with
2015

symptoms
• 158 with mTBI, aged 1855 years
• 2-group RCT
(Intervention = 75,

• Educational intervention (TBI severity, expected

• NS: Post-concussion symptom severity,

symptoms, symptom management strategies and

self-efficacy, and psychological distress

expectation of recovery) versus usual care
• Self-paced internet-based intervention (5 modules with
quiz); 1 session (15-45 minutes) to complete all modules
• Follow-up measures: 7 days and 6 months

Control = 71)
Bell et al.,

• Military clinics

2017

• 356 active duty with
clinically confirmed
mTBI, aged 20-54 years
• 2-group RCT
(Intervention = 178,
Control = 178)

• Problem-solving treatment plus education intervention

• Improvement in psychological distress*,

(common issues after mTBI and adjustment after return

PTSD*, sleep quality*, overall health

from deployment) versus education only

perception*, and perceived physical health

• Telephone-based intervention with a study binder
consisting of 12 educational brochures; 12 biweekly
sessions (length of session depended on subject’s needs)
• Follow-up measures: 6 months and 12 months

status* at 6 months
• NS: All the above outcomes at 12 months;
no impact on post-concussion symptoms at
6 and 12 months
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Matuseviciene • 7 hospitals
et al., 2016

• 80 patients with mTBI

• Educational intervention at discharge (written

• NS: Symptom severity, depression and

information about mTBI, the reassurance of positive

anxiety, activity and participation, and

and GCS14-15 and ≥ 3

recovery, a gradual return to regular activities, referrals

quality of life

post-concussion

to other specialists if needed), an early visit by a

symptoms, aged 15-70

rehabilitation-specialist (anxiety and depression

years

screening, symptom assessment, neurological

• 2-group RCT
(Intervention = 39,
Control = 41)

examination) and versus usual care
• Individual-based intervention, 1 session between Day 14
and 21 of injury (length of visit not specified)
• Follow-up measure: 3 months after injury

Suffoletto

• Emergency department

• Educational intervention (symptom management

• NS: Symptom severity, post-traumatic stress

et al., 2013

• 43 patients with mTBI,

strategies with an emphasis on three symptoms:

disorder, depression and anxiety, and pain

headache, concentration problem, irritability/anxiety)

medication use

aged ≥ 18 years
• 2-group RCT
(Intervention = 18,
Control = 25)

versus usual care
• Mobile phone text messaging intervention; 14-day
program (3 daily mobile text messages/day)
• Follow-up measure: After completing the program
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Varner et al.,

• Emergency department

• Educational intervention (cognitive rest and the gradual

NS: Post-concussion symptom severity,

2017

• 118 patients with mTBI

return to usual activities instruction) versus usual care

number of physician visits, and time off

within 24 hours of visit,
aged 18-64 years
• 2-group RCT
(Intervention = 60,

• Individual-based intervention; 1 session at discharge

work/school

(length of the session not specified)
• Follow-up measures: 2 and 4 weeks after discharge from
the emergency department

Control = 58)
Vikane et al.,

• Outpatient rehabilitation

2017

• 151 patients with mTBI

• Multidisciplinary assessment and educational

• Fewer numbers of post-concussion

intervention (common problems in daily life following

symptoms in the intervention versus the

and symptoms, 2 months

mTBI, experience sharing and discussion on strategies to

control group*

after brain injury, aged

reduce the consequences, reassurance of favorable

16-56 years

recovery and developing a plan for gradually returning to

perceived recovery, and psychological

work and regular activities) versus usual care

distress

• 2-group RCT
(Intervention = 81,
Control = 70)

• NS: Return to work, disability level,

• Group-based intervention (number/group not specified);
4-week program (1 session/week, length of the session
not specified)
• Follow-up measure: 12 months after injury

Note. mTBI = Mild traumatic brain injury; RCT = Randomized controlled trial; NS = No statistically significant difference, PTSD = post-traumatic
stress disorder; *p < .05.
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Table 9
Quasi-experimental Studies of Self-management Support Interventions for Adults with Mild Traumatic Brain Injury (mTBI)
Setting/Sample/Design

Methods/Interventions

Findings

Author, Year

Azulay et al.,
2013

• Suburban rehabilitation hospital
• 22 patients with mTBI at least 3
months, aged 18-62 years
• 1-group QSE

• Mindfulness intervention (awareness of emotional
and psychological pain, acceptance with
experiences with a nonjudgmental attitude,

• Improved perceived self-efficacy*,
quality of life*, and attention*
• NS: Problem-solving skills, post-

cognitive compensatory strategies, and

concussion symptom severity, and

enhancement of attention skills)

mindful attention awareness

• Group-based intervention (6 persons/group)
• 10-week program (2 hours/session, 1 session/week)
• Follow-up measure: 2 weeks after the program
Huckans et al.,
2010

• Veteran Affairs Medical Center
• 21 veterans with mTBI and mild
cognitive problems, aged 25-43
years
• 1-group QSE

• Skill training intervention (cognitive training

• Increased life satisfaction*

strategies, e.g., mindfulness exercise use of external • Decreased post-concussion
aids, goal setting, and problem-solving)
• Group-based intervention (6 persons/group)
• 6-8-week program (2 hours/week)
• Follow-up measure: After completing the program

psychiatric symptom severity*
and cognitive symptom severity*
• NS: Community integration and
self-efficacy
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Kannan et al.,
2017

• Emergency department
• 66 patients with mTBI and mild

• Educational intervention (information about TBI),

• Improved memory function in the

and cognitive retraining and skill training

intervention versus the control

memory impairment admitted

(compensatory cognitive strategies and symptom

group*

within 48 hours, aged 20-60

management skills) versus usual care

years
• 2-group QSE (Intervention = 33,
Control = 33)

King et al.,

• 3 rehabilitation centers

2013

• 25 military and civilian
participants with both acute and
chronic symptomatic mTBI,
aged 18-55 years
• 1-group QSE

• Group-based intervention (10 persons/group); 12week program (1 hour/session, 5 sessions/week)
• Follow-up measure: After completing the program

• Educational intervention (TBI severity, expected
symptoms, normal recovery process, and symptom
management strategies)
• Self-paced internet-based intervention (education
material with quiz); 1 session (20-30 minutes)
• Follow-up measure: 1 month after the program

• Fewer post-concussion symptoms*
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Moore et al.,

• Trauma center

2014

• 64 patients with mTBI receiving

• Educational (written information about common

• Maintained community functioning

symptoms and management strategies, reassurance,

in the intervention group versus

head CT, discharge < 24 hours

and tips for a healthy recovery, expected recovery

declined function in the control

from the trauma center, aged ≥

timeline, alcohol intervention, strengthening

group*

18 years

essential skills like coping strategies, and

• 2-group QSE (Intervention =
32, Control = 32)

• Decreased alcohol consumption in

suggestions for community resources versus usual

the intervention group versus the

care

control group*

• Group-based intervention (number/group not
specified); 1 session (45-60 minutes)
• Follow-up measure: 3 months post-injury

• NS: Symptom severity, depression
and anxiety, and post-traumatic
stress disorder

Note. mTBI = Mild traumatic brain injury; QSE = Quasi-experimental; NS = No statistically significant difference; *p < .05.
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The Concept Map of the Self-Management Support Intervention for Adults with mTBI

SM PROCESS AFTER MTBI
INDIVIDUAL SM
CONTEXTS
FACILITATORS/BARRIERS

• TBI-specific factors (GCS,
cause of injury, history of
previous mTBI, PTA, other
injuries)
• Individual characteristics
(age, gender, education,
underlying diseases,
current medications)

Knowledge and beliefs
• Education/information
• Self-efficacy
(empowerment,
reassurance)

Individuals’
SM
Behaviors

MTBI skills and abilities
• Self-monitoring
• Symptom management
(mindfulness and other
non-pharmacological
approaches)
• Problem-solving and
coping with challenges
after brain injury
• reinjury prevention

Postconcussion
symptoms

Caregivers’
SM support
Behaviors

Family Contextual Factors
• Family caregiver
characteristics (age, gender,
marital status education,
employment, and
relationship with the
patient)

HRQOL

Social support
(Informational, instrumental
& emotional)

NOTES: Adapted from the Individual and Family Self-Management Theory (Ryan & Sawin, 2009)
Abbreviations: SM = Self-management; MTBI = Mild traumatic brain injury; PCS = Post-concussion symptoms, HRQOL = Health-related quality of
life, GCS = Glasgow Coma Score, PTA = Post-traumatic amnesia
Symbols:

= negative impact;

= positive impact;

= increase;

= decrease

